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Now... 25 out of 27 


leading engine manufacturers using chrome rings 


specify Perfect Circle 


The Standard of Comparison 


The application of solid chrome to piston rings, as perfected by 
Perfect Circle, more than doubles the life of pistons, rings and 
cylinders. Performance data will be furnished on request. Write 
Perfect Circle Corporation, Hagerstown, Indiana, or The Perfect 
Circle Co., Ltd., Toronto, Ontario, Canada. 
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BIG FACTOR 


in every 
Factory... 


... and the Products You Design 


To ensure the maximum in bearing efficiency, 
New Departure offers its clients the services 
of the industry's largest staff of expert appli- 
cation engineers. Your inquiries are solicited 


The Great Ball of New Departure is your guide to top 
quality in ball bearings . . . top service in ball bearing ap- 
plication. New Departures are a tremendous influence in 
every phase of modern industry. Machines start more 
easily . . . carry their loads more efficiently . . . preserve 


their precision through a longer useful life . . . because of 
New Departure’s balanced design. 


This true quality balance can be a big factor in your design 

problems, a factor which will enable you to deal adequately 

with the forces of friction. New Departures are so accu- i ee tala abet 

rately made, so friction-free, that they actually reduce 

costs as they reduce friction. Keep your eye on the BALL 

to be sure of your BEARINGS! NEW DEPARTURE « DIVISION OF GENERAL MOTORS « BRISTOL, CONNECTICUT 


SAE JOURNAL, SEPTEMBER, 1952 





Whatever Your Starting Requirements 


“Bendix 
STARTER DRIVE 


SWITCH KEY 


SPECIALISTS 


IN ALL TYPES OF 


STARTING! 


ACCELERATOR 


CLUTCH PEDAL 


More than a quarter of a century ago, Bendix pioneered 
the starter drive. Today, and over 85,000,000 drives 
later, Bendix is still starter headquarters for industry. 
In automotive vehicles of all types, in the marine field, 
in stationary engines and aircraft, in fact wherever 
motors start, Bendix* Drives have established an 
unrivaled record for dependable performance. Perhaps 
even more remarkable is the fact that in most installa- 
tions manufacturers have paid less for the Bendix 
Drive than for other types. 


This unique combination of dependable performance 


and low cost is made possible by Bendix exclusive 
design features. For example, the Bendix Starter Drive 
requires no actuating linkage and the solenoid may 
be placed in any convenient position. Result—the 
starting motor can be mounted more easily and in 
more positions. Also the Bendix Drive has fewer parts 
and needs fewer adjustments. 


If you want true economy from installation to service, 
plus performance proven by over 85,000,000 installa- 
tions, be sure to specify Bendix Starter Drives. Your 
inquiry will receive immediate attention. — *zts. vs. rar. or 


ECLIPSE MACHINE DIVISION of 


ELMIRA, NEW YORK 


aviation coareharion 


Expert Sales: Bendix Internationa! Division, 72 Fifth Avenve, New York 11, N. Y. 
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Published month]) 
Editorial and advertising department at the headquarters of the Society 
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DYNA- SEAL—hs4 


DYNA-SEA 


* trademark registered Synthetic rubber sealing member bonded to steel ring for sealing circular flat 
U.S. Patent 2,455,982 surfaces, bolt heads, rivet heads, flanges, special fittings —no grooves neces- 
sary. Seals all pressures against water, all types of petroleum products, 

many other fluids and gases. Countless applications. Write for free handbook. 
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3110 Oakridge Drive + Dayton 7, Ohio 
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DOW CORNING 


“SILICONES 


Sa 


Keep Ball Bearings 
Properly Lubricated 


In permanently sealed 
or cartridge type bear- 
ings, Dow Corning 44 
Silicone grease makes 
permanent lubrication 
a practical reality. In 
many applications it 
outlasts the best organic 
lubricants 10 to 1 in 
either open or shielded 


bearings 


mail this coupon Bday 


Sea, 


Dow Corning Corp., Dept. V-21 Midland, Mich 
Please send me 

Catalog of Class H Insulating Materials 

List of Class H motor repair shops 

Data on Silicone Grease for motor bearings 


32-page booklet entitled ‘What's A Silicone?” 


Name 

Company 

Street - 

State 
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make motors#ast longer 


Failure rate on machine tool motors 
cut from 1 a month to O in 2 years! 


In a line of 20 turret lathes, piece-work operators at Mueller, Ltd., 
Sarnia, Ontario, were burning-up drive motors at an average rate of 
one a month. These lathes were driven by Class B motors, rated at 5 
hp at 650 rpm and subjected to 1200 full reversals an hour. Under 
such operating conditions, 18 replacement motors had to be carried 
in stock; occasionally all 18 of the spares were called upon to 
maintain production. 

Two years ago, 25 of these motors were rewound with Silicone 
(Class H) insulation by Canadian Westinghouse Company. Twenty 
of them have been in service ever since. The 5 replacement motors 
are still standing by, in spite of the fact that some of the more am- 
bitious operators took the overload capacity of these Class H motors 
as a personal challenge 

That kind of life and overload capacity, demonstrated in thousands 
of applications, proves the economy of Class H insulation made with 
Dow Corning silicones. Capable of putting out 50% more power 
than their name-plate rating, Class H insulated motors have 10 to 
100 times the life expectancy of the next best class of motors under 
comparable service conditions. 

Ask your motor supplier or rewind shop about Silicone (Class H) in- 
sulation or write direct to Dow Corning Corporation, Midland, Mich. 


DOW CORNING 
DOW CORNING Yaenvenm CORPORATION 


Midland SILICONES Michigan 


Atlanta © Chicago ® Cleveland © Dallas # New York © Los Angeles © Washington, D.C. 
Im Canada: Fibergles Canede Lid, Torente © In England: Midland Silicones Lid., Londen 


4 
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Easter, Safer STEERING FOR 


COMMERCIAL VEHICLES AND PASSENGER CARS 


Earning power— Ross Hydrapower gives effortless, 


ea fatigueless steering that steps up operator efficienc 
MODEL HP-70 8 é 8g steps up O} VY... 
speeds schedules. 


Safety insurance— Ross Hydrapower provides instant 
protection against loss of control through blow-outs . . . 


road obstructions . . . soft or bumpy terrain. 


Under every driving condition—Ross Hydrapower 
gives new steering ease and safety for driver and pas- 


sengers . . . new protection for vehicle and payload. 


We invite discussion of any steering problem. 


Cam & Lever STEERING 


ROSS GEAR AND TOOL COMPANY LAFAYETTE, INDIANA 
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Big, efficient 7.3 cu. ft. com- 
pressor. Governor is integral, 
operating directly on patented, 
power-packing inlet valves. 


Installation is simple and work- 
manlike. The basic kit and 
the compressor mounting kit in- 
clude every proved unit for the 
most positive brake control of any 
highway load. 


Special Installation 
Kits for All Popular so, she ; 
Makes and Models of Tracks LAG renganevsett’ 


SEE YOUR NEAREST MIDLAND DISTRIBUTOR 


The Midland Air-over-Hydraulic Power Brake system is the a a 
only air brake system with the added safety feature of aa 
4M 


reserve braking provided by Midland Air Hy-Power in case o ; THE MIDLAND STEEL PRODUCTS CO. 


of total loss of air pressure. The effective, trouble-free oper- we 6660 MT. ELLIOTT AVE DETROIT 11. MICH. 
ation of Midland Power Brakes is backed by Midland’s years (SAY . : 5 


of experience in building the finest, most dependable power SGT OS 
brake equipment for motor vehicles. Those who know Power Brakes Choose Midland 


Export Department: 38 Pearl St., New York, N. Y. 


POWER BRAKE EQUIPMENT AUTOMOBILE AND TRUCK FRAMES 





HERE ARE WAYS YASAN can 


HELP AIRFRAME MANUFACTURERS 


The airplane shown here is not an actual picture of any 


one plane. Rather, it is a composite to show some of the 
varied ways in which Chiksan planning can help the 


airframe manufacturer do a better job. 


Fuel, oil, water, air and oxygen all find 
dependable, safe, uninterrupted flow 
through Chiksan aero-hydraulic swivel 


joints and assemblies. 


The Flow of Enterprise Relies on 


CH 


Sal] Reaping Swivel Joints 


REPRESENTATIVES IN PRINCIPAL CITIES 


CHECK THESE 
APPLICATIONS IN YOUR 
BLUEPRINTS: 
. Refueling boom assembly 
. Steering control mechanism 
Brake system 
. Spoiler actuating mechanism 
Fuel and oil lines 
Adjustable sweep-back system 
. Emergency dump chute 


rao™mone> 


. Flap actuating system 
Power-plant fuel and oil lines 
Wing fold 

. De-icing system 


r-xne > 


. Power control system 
M. Stabilizer trim 


A few of the many Chikson cero- 
hydraulic swivel joints made for 
pressures ranging from 1000 to 3000 psi. 
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CONNECTING RODS TRANSMISSION GEARS PISTONS CRANKSHAFTS 


“Sinews’ to give cars “go’ a, jp 


For any or all To meet today’s driving demands—stop-and-go traffic, long 


: “wearing” runs, sudden surges of power—automobile engines 
engine parts . 
require precision-machined parts for dependable, efficient 


parts that can “take if, operation through the years. That’s why the automotive 


leading auto manufacturers industry has long relied on the skill and resourcefulness of 
have long depended Lycoming for everything from a single part to a complete engine. 
Whether you require auto parts or other precision machining, 


n Lycomin 
e yes 9 high-volume production, product development—or versatile 


precision production. air-cooled power—Lycoming’s extensive research facilities 
and well-rounded experience stand ready to serve you. 


Whatever your problem—look to Lycoming! 
For a more complete story on Lycoming’s varied abilities 
and facilities, write—on your company letterhead —for the 


interesting, illustrated booklet “Let's Look at Lycoming.” 


AIR-COOLED ENGINES FOR AIRCRAFT AND INDUSTRIAL USES * PRECISION. AND 
VOLUME-MACHINE PARTS «© GRAY-IRON CASTINGS © STEEL-PLATE FABRICATION 


LYCOMING | 
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Tota 
FLEX FITTINGS 


May Be the Answer 


Flex Fittings, circled on this 
engine, are very easy to install 

. simply slip nut and Flex 
sleeve over tubing . . . insert 
tubing into body as far as it will 
go and tighten nut—that’s all. 


Flex Fittings Can Be Used 
With All Kinds of Tubing 


imperial Catalog 344 gives 
you complete information 
on Flex Fittings. Ask for 
your copy. 


IMPERIAL 
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Flex Fittings make 
joints virtually 
indestructible by 
VIBRATION - - - 
withstand 

SHOCK 

and MINOR 

TUBE 

MOVEMENT 


The tube coupling 
with vibration and 
shock absorbing 
sleeve. 


This Elastic Sleeve 
in Flex Fittings 
Absorbs Vibration 

and Shock . . . permits 

tubing to flex and at 

the same time assures a 

positive pressure tight 

seal. Flex Fittings are used 

as standard equipment on 
this heavy-duty engine. 


Whether it’s earth movers (illustrated), tractors, diesel engines, 
heavy power equipment or machinery, Flex Fittings will do 
the job. They have been thoroughly proved by extensive use. 


THE IMPERIAL BRASS MFG. CO., 1225 W. Harrison St., Chicago 7, Illinois 


la Canada: Imperial Brass Manufacturing Co., 334 Lauder Ave., Toronto, Ont 


PIONEERS IN TUBE FITTINGS 
AND TUBE WORKING TOOLS 
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SEALED TO ORDER 


INTERNATIONAL’S 
SILVER DIAMOND 220 ENGINE 


It's plain to see why VIC-2-FOLD Sealing was specified for this 
International truck Silver Diamond valve-in-head engine with 
6.5 compression ratio. It’s the thinnest practical metal-asbestos 
head gasket construction having adequate compressibility for 
positive, durable sealing. On the engine, VIC-2-FOLD com- 
presses to %4", at the same time provides maximum resistance to 
breakdown and corrosion, as illustrated at right. VIC-2-FOLD 
is the modern head gasket for the modern engine, say Interna- 
tional engineers. 


Sealed By Victor Assures Satisfaction 


VIC-2-FOLD is but one of Victor's continuing achievements in 
better automotive sealing since 1909. For all such applications, 
Victor offers the pioneer’s skill plus the most advanced facilities 
for developing, testing, and manufacturing gaskets and oil seals. 
Sealed by Victor means sealed to your exact specifications—and 
complete satisfaction. 


BY VICTOR 


1C-2-FOLD) 


. THE THIN COMPRESSIBLE METAL-ASBESTOS 


HEAD GASKET FOR HIGH COMPRESSION ENGINES 


Compressible to %," average on engine, VIC-2-FOLD is 


the thinnest practical metal-encased asbestos gasket con 
struction, utilizing the high strength of steel and the 
corrosion-resistance of copper Note how steel bottom 
layer is formed up in combustion chamber openings, over 
lapping copper top layer for maximum protection against 
breakdowns and blowouts. Inversely, in coolant openings 
copper layer is formed down to overlap steel layer, for 
maximum corrosion-resistance in contact with coolants and 
anti-freeze solutions 

More flexible than standard gasket construction, VIC-2-FOLD 
sealing is equally suited and fully effective on Valve-in 
head or lL-head engines 


Where can we help you get better sealing ? 


Victor Manufacturing & Gasket Co., and its affiliate, Victor 
Sealing Products Co., Inc., P.O. Box 1333, Chicago 90, IIl. 


“ORIGINAL EQUIPMENT” 


Gaskets and Oil Seals 


SEALING PRODUCTS EXCLUSIVELY 


GASHETS AND OF. SEALS 
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Revere 


Electric Welded Stee! Tubes 


Hot and Cold Rolled Carbon Steel up to 1025 Carbon 


@ If you require Electric Resistance-Welded Steel 
Tube, we suggest you get in touch with Revere at 
once. On many requirements, exceptional deliveries 
can be made. Investigate this source of supply. 

Complete facilities are available for further fabri- 
cation such as cutting, swaging, bending, annealing, 
testing, etc. 

If you are equipped to do your own fabricating, 
you will find Revere Electric Welded Steel Tubing 
has uniform properties and can be readily formed 
for varied applications. 

Over 25 years of experience in the manufacture 
of Electric Welded Steel Tubes. 

Technical and Engineering service is available. 
Consult us on your Steel Tube problems. 
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Round 
Square 

' Rectangular 
_ Special Shapes 


Diameters from %” 0. D. to 4%” 0. D. 
: Wall thicknesses from .025’' to .187” 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md; Chicago and Clinton, 1/1; Detroit, Mich; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y.— 
ales Offices in Principal Cities, Distributors Everywhere 


SEE REVERE’S ‘MEET THE PRESS” ON NBC TELEVISION EVERY SUNDAY 





KLIXON CIRCUIT BREAKERS 


are available in many types... switch, push- 
pull, ——— remote control and others. 


Designers of electrical circuits in all types 
of planes can get sure electrical protection 
by using Klixon Aircraft Circuit Breakers 
These compact, lightweight breakers al- 
ways stand ready to trip-out the circuit 
instantly, should action or internal troubles 
jeopardize the electrical system 

When the overload condition is reme- 
died, the pilot re-establishes the circuit by 
pushing a button or snapping a switch 
Momentary overcurrents do not cause 
nuisance tripouts. Klixon Circuit Breakers 


Write for bulletin describing Klixon 
Aircraft Circuit Breakers. 


KLixo 


et a ear on 


SPENCER THERMOSTAT 
Division of Metals & Controls Corp. 
1509 FOREST ST., ATTLEBORO, MASS. 
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For the Sake of Argument. 


Be 


Writing Lessons Listeners Learn 


By Norman G. Shid] 


A really efficient listener has nuggets of knowledge on how 
to convey ideas which most of us lack. When he starts 
thinking of his audience as the first step in writing, he will 
think of listener needs the rest of us neglect. 

To be a successful listener, he will know (if he’s familiar 
with Dr. J. S. A. Bois’ recent studies) you must: 


(a) Be familiar with the vocabulary used; 

(b) Make sure that your views on the subject under 
study are not too rigid; 

(c) Listen with an open mind on the “silent level” 
Picture your brain as a radio set on which you can both 
receive and send. ... Remember it also works as a 
combination set, with a library of records you can play 
at will (When you want to listen to a program, do 
you turn on a record at the same time?) 


And he will know from his own studied efforts to be an 
efficient listener that he usually is a pretty inefficient one 
He will guess, in turn, that his average auidience will be com- 
posed of 95%-plus inefficient listeners or readers .. . that 
he must move his ideas and facts. His audience will do a 
minimum of reaching—as he does when he is an audience 

Dr. Bois* asked a group of Semantics-studying executives 
‘Which would you rather do: listen to the other fellow or 
speak your own mind? Which is harder, more unpleasant, 
less satisfactory ?”’ 

He got the expected answer. It was: “Of course, listening 
is harder. You have to listen to so many stupid things these 
days.” 

“There you are,” Dr. Bois summarizes. “Of course, the 
other fellow does not make sense very often. But when you 
broadcast your own wisdom, boy! Oh boy! what a wonderful 
message it sounds. . . to you!” 

There is no better way to improve ability to convey ideas to 
others than to work hard at efiicient listening. Doing so, 
you actually are putting yourself in what is the other fellow’s 
place when you are broadcasting. The best speakers and 
writers know a lot about listeners and readers 


* Dr. Bois’ “The Art of Listening” is a provocative, human, interest- 
ing two-page piece in the May-June, 1952, issue of “The Clarkson 
Letter,” published by Clarkson College of Technology, Potsdam, New 
York. 
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most important ingredient 
in every Bonderite solution 


most valuable part of 
every Bonderite installation 


PARKER'S 


“37 YEARS EXPERIENCE 


in surtace treatments for metals 


No one—no individual and no other 
company—has the experience and 
knowledge of surface treatments for 
metals that Parker Rust Proof has. 


Backed by this invaluable know- 
how, Bonderite today is more effi- 
cient, more economical, more versa- 
tile than ever! 


Bonderite treatment to fit your pro- 
duction requirements exactly and 
produce the results you want. 

Bonderite, corrosion resistant 
paint base, is one of the most thor- 
oughly proven products available 
to American industry. And it is sold 
and serviced by the company 


which has been the leader 
in the field since 1915. 
Write for detailed in- 


formation. CLF 
CITES 


No need to experiment, no need 
for you to use untried products or 
methods. Parker, calling on its 37 
years of experience, will plan a 


- KOU 


iy 7 ft 
te 


Pad 
SG 


Since 1915—First in the Field 


KE 


LTS ROS eee 


Mau llile) 


*Bonderite, Bonderlube, Parco, Parco 
Lubrite—Reg. U.S. Pat. Off 


RUST PROOF COMPANY 


2181 East Milwaukee, Detroit 11, Michigan 


CL aie: PARCO COMPOUND PARCO LUBRITE 


SAE JOURNAL, SEPTEMBER, 1952 





oA 


Norman G. Shidle 
Editor 


Joseph Gilbert 
Managing Editor 


SAE JOURNAL PUBLICATION OFFICE 


Business Press, Inc 
10 McGovern Ave 
Lancaster, Pa 


EDITORIAL OFFICE 


29 West 39th St. 
New York 18, N. Y 
Tel.: LOngacre 5-7174 


ADVERTISING OFFICES 


E. L. Carroll 

Eastern Advertising Manager 
29 West 39th St 

New York 18, N. Y. 


Tel.; LOngacre 5-7170 


A. J. Underwood 

Western Advertising Manager 
3-210 General Motors Bidg. 
Detroit 2, Mich 

Tel TRinity 2-0606 


SAE DETROIT OFFICE 
808 New Center Bldg. 
Tel.; TRinity 5-7495 
R. C. Sackett, Staff Representative 


SAE WESTERN BRANCH OFFICE 
Petroleum Bldg. 
714 W. Olympic Blvd. 
Los Angeles 15, Calif. 
Tel.: Prospect 6559 
E. W. Rentz, Jr., West Coast Manager 


The Society is not responsible for state- 
ments or opinions advanced in papers 
or discussions at its meetings or in 
articles in the Journal. 


All technical articles appearing in SAE 
Journal are indexed by Engineering 
Index, Inc. 


Copyrighted 1952, Society of Automo- 
tive Engineers, Inc. 


Contents—September, 1952 


SAE Nominees tor 1953 

Droppable Stages May Boost Rockets to Earth-Circling Orbits—C. T. AUBREY 
Buses Get First Full-Hydraulic System—ROBERT H. FRITZGES 

Debugging the Turboliner—D. |. NOLAN 

Track Vehicle Steering Still Far from Perfect—WILLIAM W. HENNING 


Why the 1952 Lincoln Has Ball-Joint Suspensions—E. S$. MacPHERSON and 
P. H. PRETZ 


Ceramics Shrug Off Turbine's Tempest—JOHN V. LONG 
Tiny Inert Gas Generator Developed for Fuel Tank Safety—j. F. HILL 
Aluminum Advances—]j. H. DUNN and E. P. WHITE 


Cost + Performance + Driver Preference Determines Best Truck-Tractor for the 


Job—A. WALTER NEUMANN 
Five Problems Complicating Production of Supersonic Aircraft—B. W. CLEMENS 
Cabin Pressurization in the B-36—W. C. DIETZ 
Designing a Truck—R. C. NORRIE 


Services Favor Emergency Protection for Controls of Single-Engine jets—B. | 


RYDER 
Sater Cars” Challenge to Tire and Auto Engineers—E. A. ROBERTS 
Static Discharge Protection for Aircraft Antennas—M. M. NEWMAN 
Military Vehicles—ALFRED C. JOY 
Engine Health—jJAY BRENT MALIN 
How Are Today's Power Brakes?——W. R. WILLIAMS 


Technical Committee Progress 

25 Years Ago in SAE Journal 
Technical Digests 

Coming Events in SAE Sections 
News of SAE 

1952 SAE National Aeronautic Meeting and Production Forum Program 
Calendar of National Meetings 
You'll Be Interested to Know 

About SAE Members 

SAE at Cal-Aero Technical Institute 
Students Enter Industry 

New Members Qualified 


Applications Received 


Society of Automotive Engineers, Inc. 


D. P. Barnard 


President 


John A. C. Warner B. B. Bachman 


Secretary and Gen. Manager Treasurer 





OF SMOOTH, SURE 
STOPS! 


THE INDUSTRY'S 
FINEST POWER BRAKING SYSTEMS 


More than two and a half million installations have made 
Hydrovac the undisputed leader in the field of power braking. 
And now Bendix Products offers Air-Pak, an air-hydraulic unit 
similar in design and principle to the Hydrovac. Air-Pok 
changes air pressure into hydraulic pressure by means of two 
direct connected pistons, thus combining all the well proven 
advantages of hydravlic brake action with an air brake system. 


Products of twenty-five years of practical braking experience, 
these outstanding power braking systems offer faster, more 
positive and better controlled braking. And in both the vacuum 
and the air actuated units, brakes can be applied instantly by 
foot power alone—o safety factor of tremendous importance. 


Remember, regardless of size of vehicle or whether your 
preference is for vacuum or air brakes, for the industry's finest 
power braking systems be sure to specify Bendix* Hydrovac* or 
Bendix Air-Pak. “00s. 0. $. par. ore 


BENDIX -tivisicn SOUTH BEND 


Expert Seles: Bendix International Division, 72 Fifth 
Ave., New York 11,N.Y. + Canadien Seles: Bendix- 
Eclipse of Cenada, Lid, Windsor, Ontario, Canede 





aviation convrenation 


Air-Pak 
air-hydraulic power 
brake unit 
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Droppable Stages May Boost 


Glossary of Rocket Terms 


Rocket — jet propulsion device in which all 
the matter ejected is carried in the propelled 
body 


Multistage rocket —rocket made up of a 
number of independent steps, each of which 
is equipped with a propulsion system and a 
portion of the total propellant load. As each 
step is exhausted, its empty mass is released, 
the propulsion of the remainder being taken 
up by the next step. The payload is carried 
in the last step of the rocket. 


Orbital velocity—tangential velocity that 
a rocket must achieve in circling the earth 
so that its centrifugal force will just balance 
the earth's gravitational attraction. Orbital 
velocity is about 17,300 mph at a distance 
of 200 miles from the earth and decreases 
gradually as the distance increases according 
to the formula 
Vo=R, [G,/(R, +H) ] 

where 

R, is the radius of the earth 

H_ is the distance from the earth 

G, is the acceleration of gravity 


Orbital rocket—rocket circling earth as 
a satellite in a fashion similar to the moon 
Such a rocket could remain in an orbit out- 
side the earth's atmosphere for an indefinite 
time without addition of further energy 
Use of these orbital rockets as reconnaissance 
patrol, weather and cloud observation plat- 
forms, short-wave radio stations, and fueling 
stations for interplanetary rocket vehicles 
has been suggested, The altitude of the 
orbit has to be above the earth's atmosphere 
to prevent the expenditure of energy in the 
form of drag, which would decrease the 
velocity and draw the rocket out of its orbit 
toward the earth 


Escape velocity—velocity needed to 
overcome the attraction of gravity. Escape 
velocity is about 25,000 mph at the earth's 
surface, and it decreases gradually according 
to the formula 


V.=R, [2G,/(R, +H) ]' 
where 
R,, is the radius of the earth 
H_ is the distance from the earth 
G, is the acceleration of gravity 


Interplanetary space ship—vehicle 
capable of achieving escape velocity. A 
practical interplanetary space ship will have 
to traverse the earth’s atmosphere at rela- 
tively low velocity and accelerate to the 
escape velocity beyond the earth’s atmos- 
phere. (Escape velocities at altitudes with 
in the earth’s atmosphere are so high that 
skin friction would burn up the vehicle.) 
Only known powerplant capable of powering 
interplanetary space ship is rocket, which 
carries all its own propellant and is therefore 
independent of its environment. 


Structural ratio—structure weight/gross 
weight. The lower the structural ratio. the 
higher the velocity at the end of burning 


Payload ratio—payload/gross weight 
The lower the payload ratio at a constant 
structural ratio, the higher the velocity at 
the end of burning 


Initial load factor—thrust gross weight 
This is the thrust at the instant the rocket 
is fired. (Load factors developed during 
flight continually increase since weight de- 
creases as fuel is expended.) 
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HE art of rocketry has reached the stage where an 

orbital rocket is a likely possibility within the next 
15 years. Space ships are further off, but we do 
have a pretty good understanding of some of the 
problems involved in interplanetary travel. 

Multistage rockets are the most promising type 
for orbital rockets. Design of a single-stage rocket 
using present chemical propellants and capable of 
reaching escape velocity appears impractical from 
structural considerations. Too large a portion of 
the initial rocket weight must be propellant. The 
final velocity attainable with a single-stage rocket 
is also severely limited by the fact that propulsion 
energy must be utilized to accelerate the entire 
empty mass of the rocket continually even after the 
bulk of that empty mass is no longer useful. 

To illustrate the concept of the multistage rocket, 
let us consider a two-stage rocket vehicle. The 
mother rocket is fired first starting from rest. The 
weight of the propellant in the mother rocket di- 
vided by the gross weight of the combination deter- 
mines the final velocity of the combined rocket. 
When this speed is attained, all the fuel in the 
mother rocket has been used, but none of that in 
the baby rocket has been used. At this time the 
mother rocket is separated from the baby rocket 
and the engine of the baby rocket is started. Then 
the weight of propellant carried in the baby rocket, 
divided by the gross weight of the baby rocket de- 
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termines the increase in speed of the second stage 
of the rocket. 

If the ratio of propellant weight of the mother 
rocket to gross weight of the combination is the 
same as the propellant weight of the baby rocket 
divided by the initial weight of the baby rocket, 
the final velocity of the rocket is twice the velocity 


that could be obtained by either stage alone. This 
principle is of extreme importance in attaining ex- 
ceedingly high speeds. 

The payload, which is the portion of the vehicle 
weight that can be allotted to those items whose 
transportation is the primary object of the rocket’s 
flight, is located in the last step. A parameter 
called the payload ratio can be defined for each step, 
as the ratio of the weight of the carried load or 
payload to the weight of the rocket at the instant 
that step begins to fire. Similarly another para- 
meter referred to as the structural ratio can also be 
defined for each step as the ratio of structure weight 
to the weight of the rocket at the instant the step 
begins to fire. If each step is designed with equal 
structural effectiveness—that is, the structural 
ratios of each step are equal—and the initial accel- 
eration of each step is equal, then it can be shown 
that for a given payload and a given total gross 
weight, the velocity is maximum when the steps 
are proportioned geometrically so that the payload 
ratios of each step are equal. 





ore 


o— nt 


TWO-STAGE ROCKET PERFORMANCE 


= 


w 
. —_— 


a) 


Ve = MV, {LOG, 


“s 4 (we\n 
w 


2 
rd 


l 


“ae Wes 


ESCAPE VELOCITY 


— 


nr 
Oo 
o 


ORBIT VELOCcIT 


Ve ~ MPH x 1000 
$ 


CT Tt 


\ 
\ 


OCITY AT END OF BURNING 
3 


VEL 
t+hh\ 


) 


° 
STi 


GROSS WEIGHT _ 
PAYLOAD _ 








The effect of drag on multistage rockets is usually 
small because of their initial size. For this reason 
the following analysis considers only operation in a 
vacuum. It is assumed that the powered portion 
of the flight is vertical and that deceleration due to 
gravity is constant and equal to the sea level value. 
Each step starts to fire immediately after the pre- 
ceding step has ceased, and is discarded immedi- 
ately after it is exhausted. 

The fundamental equations used in calculating 
rocket performance of multiple-step rockets can be 
shown graphically, as in Figs. 1-5. Consistent with 
the assumptions, it is noted that the final rocket 
velocity is a function only of the jet exhaust velocity 
and the ratio of gross weight to payload. 

The first two-stage rocket was projected into 
space on February 24, 1949 at the White Sands Prov- 
ing Ground. The rocket was a modified V-2, carry- 
ing a WAC Corporal. Gross weight of the V-2 and 
WAC Corporal combination was approximately 
27,000 lb. The V-2 carried over 19,000 lb of propel- 
lant having a jet exhaust velocity of 7000 fps. The 
WAC Corporal accommodated 385 lb of propellant 
having a jet exhaust velocity of 6700 fps. The V-2 
had a structural ratio of 0.32 and a propellant ratio 


Table 1—Three-Stage Orbital Rocket to Attain an Escape 
Velocity of 17,300 MPH with a Jet Velocity of 10,000 FPS 


Stage 
1 2 
17,500 
43,500 


11,750 
2620 


Gross Weight, |b 
Thrust, Ib 

Propellant Weight, |b 
Structural Weight, Ib 
Payload, Ib 
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of 0.70 while the WAC Corporal had a structural 
ratio of 0.38 and a propellant ratio of 0.58. 

Firing time was 3:14 p.m. Mountain Standard 
Time. One minute later the V-2 had reached an 
altitude of about 20 miles and was moving with a 
velocity of approximately 3600 mph. Then the WAC 
Corporal fired, adding its own velocity to that pro- 
vided by the V-2. Forty seconds later it had ac- 
celerated to 5000 mph, expending all of its fuel in 
the process. The empty V-2 continued to rise too, 
of course, reaching an altitude of 114 miles before 
falling back. 

But the WAC Corporal forged ahead with a higher 
velocity. When the V-2 crashed in the desert 5 min 
after take-off, the WAC Corporal was still climbing. 
It continued to climb for another 90 sec, reaching a 
maximum altitude 612 min after take-off. 

Maximum altitude was 250 miles above sea level. 
The WAC Corporal had reached empty space. (At 
that altitude there are fewer molecules in a cubic 
inch of air than in the best vacuum we can produce 
in our laboratories at sea level. An air molecule 
travels a distance of approximately 5 miles before 
it collides with another one.) 

Although the WAC Corporal launched from the 
V-2 reached a peak altitude of 250 miles, it could 
not have established itself in an orbit around the 
earth because its velocity was considerably less than 
that required to balance the gravitational attraction 
of the earth. 


Design of Multiple-Stage Orbital Rocket 


Let us consider a multiple-stage satellite rocket to 
circle the earth at an altitude of 200 miles. Sucha 
satellite would require a velocity of about 17,300 
mph and would circle the earth in less than two 
hours. For the purpose of this example, we can 
assume a bipropellant chemical fuel with a jet ex- 
haust velocity of 10,000 fps will be available. Ad- 
vances in the design of structures indicate a ratio 
of 0.15 will be possible with an initial load factor 
of 2.5. The mass of the payload will be maintained 
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at 100 lb, consisting only of instruments such as a 
radar beacon transmitter and a telemetering unit. 

With a two-stage rocket, Fig. 1 shows that the 
orbit velocity of 17,300 mph can be reached with a 
gross weight /payload ratio of 375. The gross weight 
of the 100-lb payload rocket is then 37,500 Ib. 

The same mission can be accomplished with a 
three-stage rocket with a gross weight/payload 
ratio of 175, as shown by Fig. 2. The gross weight 
of the rocket is 17,500 lb for the same 100-lb payload. 
Four-stage and five-stage rockets would require 
ratios of gross weight to payload of 200 and 230 
respectively, having gross weights of 20,000 and 23,000 
lb, as shown by Figs. 3 and 4. The final choice of the 
number of stages must not be too large lest the com- 
plexity and multiplicity of mechanisms cause an 
unfavorable increase in the structural ratio. 

The problem of selecting a rocket vehicle for a 
given mission is indicated with better clarity in 
Fig. 5. On this figure are assembled the curves for 
one-, two-, three-, four-, and five-stage rockets with 
10,000 fps jet exhaust velocities. 

The most logical choice for the orbital rocket 
appears to be a three-stage vehicle. Its character- 
istics are presented in Table 1. The gross weight of 
the rocket is 17,500 lb. The initial weight of the 
separate steps, each loaded with propellant, are 
3130 and 560 lb, respectively. The third stage carries 
the 100-lb payload. The approximate size of the 
rocket may be estimated by assuming a fuel density 
of say 40 lb per cu ft, and a length of 40 ft, and 
diameter of 4 ft. 

Within the last year particular emphasis has been 
placed on rocket motor propellant research. The 
reason for this trend is now apparent since an in- 
crease in jet exhaust velocity produces a corre- 
sponding change in rocket velocity. At the same 
time a decrease in weight results. This is illustrated 
in Fig. 6. For example, the three-stage orbital 
rocket with gross weight of 17,500 lb for a jet ex- 
haust velocity of 10,000 fps decreases to 7800 lb for 
a jet exhaust velocity of 12,000 fps. 

It is usually considered that the propellant having 
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the highest exhaust is the most desirable. However, 
such propellants usually have a low density which 
necessitates the use of more tank and structural 
weight. The effect of increased structural weight 
is shown by Fig. 7. It is seen that the velocity at 
the end of burning for the three-stage orbital rocket 
is decreased from 17,300 to 14,700 mph as the struc- 
ture ratio is increased from 0.15 to 0.20. 

A satellite rocket revolving in the 200-mile orbit 
outside the atmosphere of the earth, could remain 
in such a circular orbit indefinitely with power off, 
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circling the earth in less than 2 hr. 
is illustrated in Fig. 8. 

In the case of a rocket for escape from the earth, 
a velocity of 25,000 mph is required. A four-stage 
rocket with an average jet exhaust velocity of 10,- 
000 fps may be considered. As before, the structure 
ratio is 0.15 for an initial load factor of 2.5. The 
properties of this rocket are given in Table 2. The 
overall gross weight is 108,500 lb for transporting 
a 100-lb payload. The initial gross weights of the 
separate stages, each loaded with propellant, are 
18,900 lb for the second, 3270 lb for the third, and 
570 lb for the fourth. Fig. 8 illustrates the basic 
configuration for a single-stage, two-stage, and 
three-stage rocket. 

The fact that a step rocket leaving the earth will 
be discharging empty steps creates a problem. 
These discarded steps will come crashing back to 
earth at limit velocities. So a means of lowering 
these masses back to earth with minimum veloctiy 
must be considered. At this date the most feasible 
means is use of a parachute to ease the descent. The 
mass of the parachute as well as its expulsion 
mechanism must be considered in figuring empty 
weights of the rocket. 

The problem of navigation through space is one 
of terrifying consequence. It is a problem which 
requires being at a certain point in space at the 
same instant the destination is at that point. To 
miss connections with your destination could mean 
being drawn into the sun by its tremendous gravita- 
tional field. One must be cognizant of the fact that 
the earth is held in its orbit around the sun by the 
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force of attraction exerted between the two. It is 
this tremendous force due to acceleration of the 
sun’s gravity which would draw the erring rocket 
to the sun. 

When considering escape from the earth, one 
must in like manner consider returning to the earth 
or landing on some distant planet. A rocket does 
not land by simply nosing into the ground. It must 
be equipped to slow its velocity to a point where a 
safe and violence-free landing could be made. One 
proposal for this problem has been to mount folding 
wings on the rocket which could be extended when 
approaching the atmosphere, to allow the rocket to 
glide to a safe landing. 

Another question which must be investigated 
thoroughly is: Will an earthbound rocket burn up 
like a meteor due to extreme velocities when it 
reaches the earth’s outer atmosphere? It is quite 
possible. Therefore, provision must be made to 
slow the rocket down before it reaches the atmos- 
phere. The most logical means is through a direc- 
tional control of the rocket motor. If the rocket 
motor or an auxilliary rocket motor could fire 
forward along the velocity vector, its action would 
cause a deceleration of the rocket. Through con- 
trolled deceleration it would be possible to slow the 
rocket down to nonexcessive speeds when entering 
the atmosphere. A different method suggested for 
slowing down to nonexcessive velocities is carefully 
controlled approach to the earth. 

Our thinking in terms of space travel must neces- 
sarily be confined to our own solar system. Unless 
a projectile could begin to approach the speed of 
light (186,000 mps) a journey to even the nearest 
Stars would be impossible within the human life 
span, 

A measure of heat control must be maintained be- 
yond the earth’s atmosphere. The predominant 
scheme seems to be temperature control by absorp- 
tion and reflection. Since there is no matter in 
space outside of the atmospheres, there is no tem- 
perature. A rocket in space could be designed so 
that one side of it would have a near-perfect re- 
flecting surface and the other side a near-perfect 
absorbing surface. This could be accomplished in 
part by having one side a shiny white and the other 
side a dull black. If the interior of the rocket were 
warm, the white side could be turned toward the 
sun, our primary source of radiant energy. The 
white side would reflect all radiant energy, and as 
a consequence no heat would be absorbed by the 
rocket. In reverse manner if the rocket interior 
were cold, facing the black side to the sun would 
bring about almost complete absorption of radiant 
energy, which would warm the rocket. It would 
appear that in powered flight the problem will be 
one of cooling due to loss of heat energy into the 
rocket from the rocket motor, and a rise of tem- 
perature due to fluid friction caused by the atmos- 
phere. 

The fact that all men breathe is also a disturbing 
complication. Provision must be made for main- 
taining a continuous flow of oxygen to the cabin 
while continually removing exhaled carbon dioxide. 
Moisture or water vapor must be supplied to the 
oxygen, or else skin and bone become dehydrated. 
One solution for conserving the necessary elements 
for living is through a distillation process whereby 


SEPTEMBER, 1952 


Table 2—Four-Stage Escape Rocket for Escape Velocity of 
25,000 MPH and Jet Velocity of 10,000 FPS 


Stage 


A 


1 2 3 4 


108,500 570 
271,000 8180 1425 
73,300 2210 385 
491 85 


16,300 
100 


—- 


Gross Weight, Ib 3270 
Thrust, Ib 
Propellant Weight, Ib 
Structural Weight, Ib 
Payload, |b 


18,900 
47,200 
12,800 

2830 


all waste matter and gases are separated and 
cleansed for re-use. A more basic solution is use of 
plant life, which in growing absorbs carbon dioxide 
and liberates oxygen. A two-fold reward could be 
realized then if plant life could be propagated im a 
large rocket. The plant life could be in the form 
of vegetables for human consumption, and at the 
same time it could continually cleanse the air and 
replenish oxygen for breathing. This application 
would hold good only for a large rocket which could 
support a voluminous amount of plant life. 

A physiological factor of unknown importance is 
attendant when coasting in space. The human will 
have a sensation of weightlessness. This sensation 
will be borne out through observation of himself 
as well as unattached surrounding objects. This 
weightlessness will be caused by the absence of any 
appreciable amount of gravity, or an equilibrium of 
forces such as are experienced in a free fall. 
Opinion is somewhat divided as to the physiological 
reactions to such a condition. 

If an occupant raised a cup of water to take a 
drink, velocity would be imparted to the liquid. 
When the cup reached the proximity of the mouth, 
it would naturally be stopped. The liquid, however, 
would not stop, but would continue on in the final 
direction with the imparted velocity, probably en- 
veloping the head of the would-be consumer. 

A human who thrust his foot against the floor 
would find himself bouncing off the ceiling. There 
have been two solutions proposed for this problem. 
One is to induce a magnetic field at the floor and 
have all loose objects constructed with a metal base. 
The shoes worn by the human would have metal 
plates. In this manner a partial sensation of gravity 
would be available. The alternate solution is some- 
what more complicated. It consists of building the 
rocket or satellite of two separate units which could 
be separated by a long length of cable. When coast- 
ing field-free in space or in a satellite orbit, the two 
separate units would be thrust apart to the ends of 
the cable. Then a rotation could be set up about 
some neutral axis between the two bodies. This 
rotation about the axis would cause centrifugal 
forces to be set up in the rocket. These forces could 
be controlled so as to equal the normal acceleration 
of gravity. 

(Complete paper on which this abridgment is 
based is available in full in multilithographed form 
from SAE Special Publications Department. Price: 
25¢ to SAE members, 50¢ to nonmembers.) 








Buses Get First 


OMPLETE hydraulic power operation of the con- 

‘ trol devices of a large transit bus is now an ac- 
complished fact. Standard buses—now in quantity 
production and well beyond the experimental stage 
—are operating in three American cities. 

The power system of this—and any other—city 
bus is designed to handle a large and diversified 
list of jobs. This includes brakes, brake interlock, 
throttle, operation of the clutch and direct-drive 
cylinder in the automatic transmission, entrance 
and exit doors, and windshield wipers. In addition, 
power is used to control the radiator shutter and 
often to control dampers for the ventilating system. 

For a long time these jobs have been performed 
by compressed air at 100 psi. Now, in this new all- 
hydraulic bus, the same jobs—and power steering, 
too—are handled by fluids at a system pressure of 
1000 psi. 

The hydraulic system in this bus is a completely 
self-contained, closed circuit. (See Fig. 1.) Fluid 
stored in the reservoir is drawn into the pump which 
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discharges it at a maximum rate of 10 gpm through 
the pressure regulator, thence into the accumulator. 
The accumulator is in direct connection with the 
various units through a pressure line or manifold. 
It serves as a storage chamber for a quantity of 
fluid, maintained between 800 and 1000 psi by the 
pressure regulator. 

All power units in this system are alike in that 
there is no pressure flow until actuation is desired. 
When a given function is to be performed, the valve 
is opened and high pressure fluid is admitted to dis- 
place a piston or cylinder. When the valve is closed, 
the high pressure flow is cut off and communication 
established between the cylinder area and the reser- 
voir. This will, perhaps, be more easily understood 
by a more detailed look at a few of the operating 
units. 

The reservoir has a capacity of approximately 5 
gal but is filled to 3 gal, with the remaining volume 
left for expansion. (The fluid used in this system 
is Univis—a straight mineral oil which has addi- 
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Fig. 1—A new city bus has a completely self- 

contained, closed-circuit, hydraulic system. De 

vices actuated by this power system include 

brakes, steering gears, throttle, doors, and 
windshield wipers 


Full-Hydraulic System 


Robert H. Fritzges, 


tives to reduce foaming, increase stabilization, lower 
the pour point, maintain a fairly high viscosity in- 
dex, and so forth. The entire hydraulic system 
holds 30 qt and experience so far indicates that the 
need for oil change is negligible.) Built into the 
reservoir is a large micronic filter which filters all 
the fluid in the system. 

The pump is direct-driven and flange-mounted to 
the engine in the same location as normally occu- 
pied by the air compressor. (See Fig. 2.) It isa 
gear-type pump with a theoretical displacement of 
1 cu in. per revolution. The gears themselves are of 
the involute type with anti-trap relief formed in the 
gear faces. A built-in relief valve provides protec- 
tion for the pump. It insures fluid circulation in the 
event the pressure regulator fails to-cut-out at the 
predetermined 1000 psi setting. This relief valve is 
set to open at about 1125 psi and has an indepen- 
dent connection with the reservoir. 


SEPTEMBER, 1952 


Actual figures show a volumetric efficiency for 
the pump in excess of 75% at 500 rpm. With a flow 
rate of 2 gpm at 500 rpm, the input is between 1 
and 2 hp. At governed engine speed of 2000 rpm, 
the flow rate is 10 gpm with input of approximately 
8 hp. 

Actually, it’s rather difficult to accurately measure 
horsepower input to the pump because of the speed 
with which pressure build-up occurs. This rapid 
charging rate is, of course, an inherent feature of 
the hydraulic system ... and one which is con- 
sidered advantageous. A resultant benefit is the 
brief time that the pump is loaded and consuming 
engine horsepower. 

The pressure regulator, see Fig. 3, serves a vital 
function in this system. It can be considered anala- 
gous in its function to the air governor in the 
conventional compressed air system. 

Flow from the pump is directed past the ball 
check valve to the accumulator and communica- 
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Fig. 2—A gear-type pump is used in this all-hydraulic system. It is 
direct-driven and flange-mounted to the engine in the same location as 
normally occupied by the air compressor 


tion is established between the accumulator side of 
the check valve and the back side of a plunger-type 
valve. Pressure at this point urges the plunger 
against its seat, thus closing off the reservoir pas- 
sage. When a predetermined pressure—in this 
case 1000 psi—is reached, the pilot valve moves to 
the left and releases pressure from behind the cut- 
off plunger, allowing it to open pump flow to the 
reservoir. Accumulator pressure forces the ball 
check valve against its seat and thus prevents un- 
loading of the accumulator. At this point, power 
absorbed by the pump is quite small and the check 
valve will remain in this position until the accumu- 
lator is drained to 800 psi and the regulator mo- 
mentarily re-cycles. Thus this unit serves as a 
check valve in the main power system and prevents 
the accumulator charge from escaping in the event 
of pump discharge line failure or failure of the 
pump itself. 


Accumulator Source of System Fluid 


Fig. 4 shows the accumulator. It is spherical in 
shape and made up of two steel hemispheres welded 
together at the equator. It contains a synthetic 
rubber bladder. This bladder, which has an open- 
ing at one pole of the accumulator, is charged with 
nitrogen at 450 psi. The oil port is located at the 
opposite pole and communicates to the inside of 
the accumulator around the bladder. 

With the accumulator fully charged with nitro- 
gen, the bladder is extended against the walls of 
the shell. When the system is operating, oil from 
the pump enters the accumulator and compresses 
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nitrogen in the bladder which, when fully charged, 
assumes a shape resembling a kidney. When a 
pressure of 1000 psi is obtained, the pressure regu- 
lator cuts off the flow of oil from the pump and 
diverts it to the reservoir. In this condition, when 
actuation of a hydraulic unit occurs, oil is dis- 
charged from the accumulator and it acts as a pres- 
sure source to perform the function desired. Be- 
tween the regulated range of 800 to 1000 psi, there 
is 56 cu in. of fluid available to perform work. When 
this 56 cu in. has been used, the regulator will cycle 
and replenish the charge of oil in the accumulator 
back up to 1000 psi. 

In the event of failure in pump supply, there 
would actually be a much greater volume of fluid 
available clear down to 500 psi. This figure is 190 
cuin. Assuming that no great amount of steering 
was being done, there would be over 15 full brake 
applications available down to 500 psi, starting 
from 1000 psi. Actually, since some of the fluid 
would undoubtedly be used for controlling the ve- 
hicle, there would be something less than 15 appli- 
cations available for braking, but it has been found 
that there is more than enough fluid available for 
braking to bring the bus to a safe stop in the event 
of loss of pump supply. 


Solenoid Valve Plays Double Role 


There is one other unit that deserves attention 
the three-way solenoid valve, shown in Fig. 5. 
This particular part is used where it is desired to 
control a hydraulic cylinder electrically. It con- 
sists of two identical coil-and-plunger assemblies of 


Fig. 3—The pressure regulator serves a vital role in this hydraulic 
system. In addition to its pressure-regulating function, it acts as a 
check valve in the event of line failure from the pump 
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the direct-acting type. And it is so ported that it 
can connect a specific cylinder either to the accu- 
mulator or reservoir, depending on the action that 
is required. 

This action or function is accomplished by virtue 
of the fact that in normal operation one of the coils 
is energized and the magnetic forces induced lift 
the plunger and ball off its seat to open the valve. 
The other valve is closed at this time. A single-pole, 
double-throw relay is used to control the action of 
the two coils. 

There are seven of these three-way solenoid valves 
in the system, all interchangeable with each other. 
They are used to control the operation of the clutch 
cylinder, direct-shift cylinder, exit door engines, 
brake interlock valve, ventilating damper cylinder; 
and one is also used to interrupt the throttle during 
the shift or when the doors are open. 


Abounds in Safety Devices 


Returning now to an overall view of this hydraulic 
system, there is another aspect that deserves men- 
tion—safety. Reliable, effective safety devices pro- 
vide ample warning of any condition that may pre- 
clude complete safety to passengers. 

Most important of these signals is the low-pres- 
sure switch which sounds a loud buzzer if the sys- 
tem pressure should fall to 625 psi. At this point 
there is available a minimum of 96 cu in. of fluid 
which will provide at least 10 brake applications 
after the warning buzzer is first heard. Since some 
of the fluid will be used for steering, there may be 
somewhat less than 10 complete brake applications 
available, but there is, after all, little need to stop 
more than once. Even so, the safety factor present 
here will allow the driver to stop several times if 
necessary. 

Another vital safety feature is the pressure regu- 
lator which, as mentioned earlier, acts as a check 
valve in the event of a line failure from the pump. 
As for the accumulator, tests show that even with 
a complete loss of the accumulator nitrogen charge, 
the pump will adequately maintain system pressure 
for safe operation. Needless to say, prolonged oper- 
ation under these circumstances would not be con- 
ducive to long life of the pump or pressure regulator. 

One other safety device is used to safeguard the 
operating units—the low level warning. If a leak 
develops, an indicator light flashes when 1 qt of 
fluid has been lost. If the loss continues, a buzzer 
then serves a more strident warning that trouble 
is present somewhere. 

In the past, on other types of equipment, hydrau- 
lic systems have proven to be dependable, efficient 
and—above all—lower in maintenance cost than 
any comparable pneumatic system. Whether or not 
there will be reduced operating or maintenance 
costs on these all-hydraulic buses remains to be 
seen. Stating it another way, certain accomplish- 
ments can be credited to the full-hydraulic system, 
notably the power hydraulic steering gear. Whether 
other looked-for benefits will derive from the use of 
this system, time alone will tell. 

(Paper on which this abridgment is based is 
available in full in multilithographed form from 
SAE Special Publications Department. Price: 25¢ 
to members, 50¢ to nonmembers.) 
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Fig. 4—The accumulator is the source of high-pressure fluid. Oil 

from the pump enters the accumulator, compresses the nitrogen-filled 

bladder . and when a pressure of 1000 psi is reached, the pressure 
regulator cuts off the flow of oil from the pump 


Fig. 5—This three-way solenoid valve makes it possible to connect a 
specific hydraulic cylinder to either the accumulator or reservoir 
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OW that the Turboliner has spent over 80 hr in 

the air, it seems appropriate to relate what sort 
of problems were encountered, how they were solved, 
and other pertinent information that was learned 
during this period. 

The following phases of the development program 
will be covered: 


1. Preliminary vibration analysis. 


2. Development of the automatic electronic en- 
gine-propeller coordinating control device. 


3. Determination of flying characteristics. 
4. Noise level and vibration survey. 


5. Performance evaluation. 


Preliminary Vibration Analysis 


No adverse vibrational characteristics were found 
to exist in the engine, propeller, or nacelle, although 
in the early stages some minor difficulties cropped 
up that had to be eliminated. 

For instance, during the first flight an electrical 
failure in the left-hand propeller circuit eliminated 
the electronic governing, so the propeller was 
feathered and a landing made on the other engine. 
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Later inspection showed the failure to have been 
caused by high-frequency vibration. The welded- 
steel interconnecting structure between the power 
section and the gearbox was also found to have de- 
veloped fatigue cracks. 

A ground vibration survey showed that the vibra- 
tion of the gearbox for the left-hand engine had 
two or three times the amplitude of the right-hand 
box. Later, when the engine was torn down at the 
factory, an undesirable machining configuration 
was discovered on the planetary gear teeth. 

It was felt that this was the cause of the trouble, 
for when the left-hand engine was replaced, the 
vibration levels on both engines became the same 
and no more electrical troubles were experienced on 
the left-hand engine. 

Unfortunately, this failure has been the source of 
rumors that such trouble is caused by the “inherent 
vibrational deficiencies” of all turboprop engines 
The relative ease with which the trouble was elimi- 
nated indicates that this proposition is entirely un- 
substantiated. 

The initial “shaker” tests had also indicated the 
existance of an engine resonance of low amplitude 
coinciding with propeller rotational frequency. A 
reduction of 50% in the rear mount rate and 25% 
in the front mount rate (by the use of softer mount 
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inserts) did not, however, lower the resonant fre- 
quency appreciably. 

Shaker tests were also conducted on each member 
of the tubular interconnecting structure to find 
out if there would be any destructive resonances in 
this region. Fortunately, no objectionable reson- 
ances were found in the operating frequency 
ranges. 

Dynamic stresses measured in the interconnect- 
ing structure at the crack locations found after the 
first flight did not exceed the very low value of 
+ 1600 psi total stress. When the propeller was un- 
balanced to simulate ice clinging to one or three 
propeller blades, + 400 psi stresses were introduced. 
The maximum stresses encountered in the inter- 
connecting structure were only +2200 psi, which 
occurred during landing. The average stresses on 
the interconnecting structure during flight were 
+1200 psi, which are lower than those observed dur- 
ing ground tests. These values show the low order 
of stresses found throughout ground and flight op- 
eration. At no time were vibration peaks dis- 
covered at engine rotational speeds. 


Automatic Engine-Prop Coordinating Control 


A single-level coordinating control—the “brain” 
of the various engine functions—was designed to 
provide the pilot with a full range of thrust selec- 
tion from zero to maximum positive values in one 
direction and from zero to maximum negative val- 
ues in the other. This control is a mechanical- 
electrical device that provides for all requirements 
of ground and flight operation automatically. 

The throttle quadrant is divided into 90 deg of 
movement. The 15-deg position is called “start” 
and provides zero propeller thrust. This has proved 
a very useful setting as the pilot is free to devote 
his attention to the starting sequence and preflight 
checkout. The 30-deg position is called “opera- 
tional idle.”’ Positive thrust is obtained over the 
15-90-deg range. Retarding the throttle below the 
start position results in increased negative thrust. 
Maximum negative thrust is obtained at zero 
throttle angle. 

The throttle does not provide a fuel cutoff or en- 
gine shutdown position. This is accomplished by 
an electrical switch, which controls a cutoff valve 
in the fuel control. 

At operational idle and above, the electronic pro- 
peller governor controls engine speed; below 30 deg 
(referred to as the beta regime), the propeller blade 
angle is scheduled and fixed for each position of the 
throttle. 

The fixed-pitch beta regime must, of course, be 
locked out in flight lest prohibitively high negative 
thrust values be encountered. This locking out is 
accomplished by a pin that is actuated by a solenoid 
to close off the 0-30-deg throttle selection through a 
landing gear microswitch. This microswitch opens 
the beta regime automatically on landing. 


Taxi tests showed this extremely wide range of 
thrust selections to be a useful device for taxiing, 
turning, and backing up. The variation in static 
thrust available ranges from 5000 to - 2500 lb per 
engine. The term “operational idle” is somewhat 
misleading, as the airplane taxied at 60 mph at this 
setting; however, the airplane can be stopped as 
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we should proceed with the de- 
Whether velopment of the turboprop or the 
turbojet engine has been discussed forwards and 
backwards at numerous technical gatherings— 
including SAE meetings—for the past five years. 


answer this perplexing questicn, Alli- 
To help son engineers have been testing a 
Convair 240 with Allison turboprop engines re- 
placing the original piston engines. In this way 
they are obtaining first-hand operating experi- 
ence that should prove invaluable in determining 
the place of the turboprop in civil transport serv- 
ice. 


—called the Convair Turbo- 
liner—first flew on Dec, 29, 
1950—the first U. S. transport airplane powered 
by turboprop engines to fly. Since then it has 
accumulated over 80 hr in the air. 


This airplane 


this time many problems presented 
themselves for solution. What some 
of these problems were and how they have been 
—or are being—solved is told in the accompany- 
ing story. 


During 


abruptly as desired merely by retarding the throttle. 
This wide range of thrust available should greatly 
facilitate aircraft handling at crowded airports. 

In establishing design parameters for the control 
of the electronic propeller certain basic operating 
factors had to be determined. One of the most im- 
portant was the selection of a maximum blade rate 
change to match, or control, transient engine con- 
ditions. Test stand and static ground operation 
showed the propellers to respond adequately at 
their design values, but flight experience showed a 
Slight sluggishness on pushovers, pullups, and 
abrupt power changes. A turboprop engine is capa- 
ble of tremendous speed changes unless accurately 
controlled by the propeller. Decelerations in excess 
of 2000 rpm per sec have been observed. This gives 
an idea of the high requirements that are imposed 
upon the propeller by the engine. 

To help increase the available blade rate the op- 
erating hydraulic pressures in the propeller mecha- 
nism were raised from 3000 psi to 4000. 

In the course of the testing a new configuration 
of coordinating control was installed on the engine. 
This configuration was different in two basic fea- 
tures from the original control: 

1. It scheduled the engine to operate in flight 
at constant speed (14,300 rpm) rather than accord- 
ing to the variable-speed versus power relationship 
of the original control. 

2. It moved the proportional fuel governor out of 
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control of the operational idle fuel flow. 

Both coordinating control configurations were 
designed to furnish the same negative thrust that 
it appeared desirable to have available for use dur- 
ing the final approach 

In September, 1951, during the last flights with 
the prototype power sections, it appeared that the 
propeller electronic governing system had been 
perfected, but certain mechanical refinements were 
needed. Still necessary was the high-speed blade 
rate that had prompted raising the hydraulic pres- 
sure in the propeller unit to 4000 psi. 

The increase in this operating pressure achieved 
the desired results but introduced a new problem, 
which was simply this: High imposed centrifugal 
twisting moments on the propeller blades were 
loading the hydraulic system to the point where 
operating pressures were higher than could be con- 
sidered useful for continuous trouble-free service. 

Aerodynamic studies of the blade loading and 
twisting moments showed the root sections of the 
blade to be responsible for a high percentage of the 
imposed twisting loads, yet these sections do not 
contribute much to the overall thrust generated by 
the propeller. These studies showed also that if 
the blades could be modified a considerable reduc- 


tion in hydraulic pressure requirements could be 
realized. 

The design of the Aeroproducts hollow-steel pro- 
peller blade made the modification relatively sim- 
ple. The blade is constructed so that the camber 
sheet extends 3 in. beyond the welded connection 
with the heavier ribbed thrust sheet, so that trim- 
ming away part of this extension strip does not 
affect the basic construction of the blade. The 
trailing edge of each blade was trimmed to about 
2% in. at the root and tapered to no trim at the tip. 
The activity factor had been 121; by the rework 
it was reduced to 114. It was calculated that this 
would cause no loss in cruise efficiency and only a 
2-3% loss in take-off thrust. Test stand results for 
the modified blades showed the maximum transient 
hydraulic pressures to have been reduced by 40% 

The present propeller governing control actually 
consists of two separate systems: (1) an electronic 
system, which is a precision device for maintaining 
exact engine speed and (2) a protective overspeed- 
underspeed system, which comes automatically into 
control if the electronic system fails. 

Numerous tests have been conducted whereby the 
electronic system was suddenly removed from the 
governing control. In every case the secondary 
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overspeed system took over satisfactorily. Prior to 
this, however, no attempt had been made to study 
the flight condition wherein the electronic governor 
failed in such a position as to give a signal exactly 
opposite to the desired correction, thus biasing the 
action of the overspeed governor. Both ground and 
flight tests demonstrated that fully stabilized safe 
engine operation would result, although at a higher 
engine speed. 


Flying Characteristics 


Of all the flight characteristics that posed new 
problems, none was of greater consequence or had 
more serious implications than windmilling drag. 
Unlike other powerplants, the windmilling turbo- 
prop engine will absorb through the propeller con- 
siderable energy from the free stream, resulting in 


high drag forces. Special automatic feathering 
devices are provided to prevent this from happen- 
ing, but it was considered well worth while to find 
out what the flight characteristics would be if 
feathering could not be obtained. 

With the airplane in stabilized level flight at 5000 
ft and 175 mph, one engine was shut down and the 
propeller feathered. Maximum continuous power 
was selected on the other engine. The propeller of 
the dead engine was then manually unfeathered. 
It quickly picked up rotational speed, to become 
stabilized at about 6500 rpm, and the air speed be- 
gan to drop off as the drag increased. To maintain 
control of the aircraft full throw of the aileron was 
required at 165 mph; at 155 mph both full aileron 
and rudder were required. At this point the rate of 
descent was 900 fpm. These preliminary tests 
showed that a relatively high-speed touchdown 
would be necessary to control the landing properly, 
even if power were to be maintained on the operat- 
ing engine. 

In the next windmilling test the power on the 
operating engine was reduced to a low value, thus 
appreciably reducing the asymmetric thrust and 
drag loads. This considerably improved the situa- 
tion and resulted in the pilot having complete land- 
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ing control without selecting either full aileron or 
full rudder travel. The initial rate of descent was 
2000 fpm because of the low power selected on the 
operating engine. Once the air speed had dropped 
to 120-125 mph, however, it was found that power 
could again be increased on the operating engine 
without loss of aileron or rudder control and the 
rate of descent decreased to only 400 fpm. If such 
an emergency occurred at, say, 15,000 ft, the pilot 
would have 30 min (over a 50-mile radius of action) 
during which to select a landing place. From these 
tests it can be seen that for commercial operation 
there should be an assurance of feathering in case 
of an emergency. 

An analysis of the time factors involved during a 
power failure on take-off show that it would be 
desirable to have a quicker feathering cycle. To 
provide this margin against prohibitive drag and 
possible loss of control of the aircraft a device 
called a decoupler was developed. It is located on 
the extension shaft beween the power section and 
the gearbox. It is a torque-sensing device that 
instantaneously decouples the engine from the pro- 
peller when a torque reversal occurs. Enough spring 
tension is provided in the decoupler to allow for 
windmilling starts without its becoming disengaged. 
Once separated, the units are automatically reen- 
gaged when the separate shaft speeds match at 
about 50% operating speed. 

Prior to each take-off the pilot follows a simple 
automatic feathering checkout procedure. He 
simulates the effect of a power failure by retarding 
the throttle to the start position (15 deg). This 
results in the engine speed dropping to its minimum 
value (13,250 rpm), which is below a preset speed- 
sensing ‘switch make setting. -A test panel. light 
shows that the speed switch is physteally operating 
as desired. 

In addition to both automatic and manual feath- 
ering through the normal electrical system a com- 
pletely independent pneumatic system has been 
provided. This system consists of a compressed air 
cylinder that, upon manual selection by the pilot, 
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overrides the electrical signal and forces the pro- 
peller regulartor directly into the feather position. 
Propeller rotational energy is used to accomplish 
the actual feathering so that no electrical power 
supply to the propeller is required. All three meth- 
ods of feathering were demonstrated on several 
occasions to operate as designed. As a result of 
these feathering tests numerous air starts were 
accomplished, generally at altitudes of 10,000-15,000 
ft. 


Noise Level and Vibration Survey 


To the casual observer, seeing the Turboliner in 
operation for the first time, the outstanding differ- 
ence between this and other installations is that 
the turboprop engines always appear to be ready 
for take-off. This indication is a result of common 
experience, which says, “more rpm—more power.” 
Actually, though, the turboprop may be delivering 
zero thrust. Unlike the piston engine, which has a 
speed variation from 20% at idle to 100% at take-off, 
the Allison turboprop unit has a speed range of only 
92.5-100% (13,250 rpm at starting to 14,300 rpm for 
take-off). The turbine runs at constant speed in 
flight. 

It is a well-established fact that the propeller 
causes lots more noise than the engine. This holds 
true in this case, for tip speeds of 750-800 fps are 
obtained. The noise is, however, not particularly 
objectionable 

During the first flights a peculiar audio phenome- 
non caused some excitement. Before the take-off 
(at zero forward speed and take-off power) the 
noise level became quite intense, but as the ground 
roll progressed to the break-ground point it had 
diminished to such surprisingly low values that it 
was thought either the pilot was reducing power or 
the winds and position of the observers were result- 
ing in poor acoustic continuity. To settle the mat- 
ter, observers were placed at the far end of the run- 
way for later flights. They still observed that as 
the plane approached during the take-off the noise 
level actually decreased and was hardly more than 
the swoosh of a jet when passing overhead. 

Flying at normal power at 5000 ft, the airplane 
produced a noise that was barely detectable from 
the ground. A standard Convair 240 (with piston 
engines) flying in the vicinity of the Turboliner 
allowed a comparison to be made between the noise 
levels of the two planes. The sound of the standard 
Convair was easily heard on the ground and the 
plane was readily located, whereas it was impossible 
to locate the position of the Turboliner by audible 
reference alone. The implications of this phe- 
nomenon are obvious, particularly for military 
applications. 

Sound level surveys were conducted inside and 
outside the airplane while it was on the ground. 
Unfortunately, stabilized decibel readings were al- 
most impossible to obtain as the reference noise 
level kept shifting because of the wind, other air- 
planes, and so on. 

Ground surveys showed that inside the airplane 
the maximum noise intensity occurred at maximum 
power and in the plane of the propeller. The Tur- 
boliner’s propeller is positioned slightly farther 
forward than the standard Convair propeller, and is 
also of slightly larger diameter. The larger diam- 
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eter causes the tips to pass closer to the fuselage, 
resulting in greater noise and vibration in that re- 
gion. Since the turboprop engines are essentially 
constant-speed machines, the frequency and in- 
tensity of propeller noise and vibration can be iso- 
lated and damped more effectively and with less 
added weight than they can for reciprocating en- 
gines, with their greater speed variation. 

A station-by-station comparison of the noise in- 
tensity between the standard Convair 240 and the 
Turboliner was made at various flight conditions. 
At take-off power both installations showed the 
same intensity (108-112 decibels) in the pilots’ and 
entrance compartments. A 10% turbine speed re- 
duction decreased the noise proportionately but at 
the constant speed of 14,300 rpm a 20% increase in 
power made little change in noise level, clearly indi- 
cating the propeller, and not the turbine itself, to 
be the source of noise. 

Flight data taken at various stations in the pas- 
senger compartment showed a pronounced reduc- 
tion in noise level for the Turboliner as compared 
with the standard Convair. Fig. 1 shows the steady 
decrease in noise level as the rear of the passenger 
compartment is approached. No noticeable rise in 
noise or vibration occurs at or near the plane of the 
jet exhaust. Flight data were also taken through 
the complete range of power settings from 60% to 
maximum continuous rating. Fig. 2 shows that 
there is very little change in noise level with power 
variation at constant engine speed. 

The physical sensation of vibration, as separate 
from noise, is very difficult to isolate. This is par- 
ticularly true for the Turboliner since both the 
noise and the vibration occur as the result of the 
propeller blade passage frequency on the fuselage; 
however, it can be said that the vibration ampli- 
tudes are acceptably low. As can be realized 
readily from these curves, the passenger experi- 
ences little, if any, sensation of power changes in 
flight. 

It might also be mentioned that the experimental 
version of the Turboliner has only eight seats in a 
small, closed-off forward passenger compartment 
It appears likely that a full complement of seats 
and the larger volume resulting would absorb addi- 
tional sound 


Performance Evaluation 


Briefly, some of the results that can be deduced 
from the flight tests are: 


1. Cruising speeds at 15,000 ft were nearly 30 mph 
greater than for the standard Convair 240 because 
of increased power rating. 


2. Take-off runs were less than 2000 ft; landing 
distances were even less, when reverse thrust was 
used. 


3. Nearly 1 mpg would be attained at 17,500 ft. 


4. Practical range would be over 1200 miles if all 
1500 gal of fuel tankage in present design is used 


(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from the SAE 


Special Publications Department. Price: 25¢ to 


members, 50¢ to nonmembers.) 
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Track Vehicle Steering 
Still Far From Perfect 


William W. Henning, ..: 


g of Tr 


SIMPLE, straightforward, and commercially fea- 

sible steering system—that’s what track-type 
vehicles need. Such an ideal system—if and when 
devised—would undoubtedly be universally adapted. 
So far, however, it’s just a designer’s dream. And CLUTCH CLUTCH 
right now there are almost as many steering systems 
as there are different types of vehicles. 

What are the factors that lead to the selection of 
a particular system? What are the virtues and 
flaws of some of the types currently being used? 


OUTPUT OUTPUT 


Efficiency and Safety Rank High 


In creating a machine, a designer attempts to 
furnish at reasonable cost a device of most favorable 
productivity, safety, durability, and ease of main- BRAKE BRAKE 
tenance. In the final analysis, however, each of 
these factors must be evaluated against their rela- Fig. 1—The steering clutch and brake system is often used in com- 
tive importance in a particular vehicle. But it’s mercial tractors. It steers a machine by partly or completely disconnect 
a pretty good bet that utmost efficiency and safety ing one side—allowing, or forcing, it to slow down 
will be design requisites. That’s why the steering 
system selected is so important ... for it has a 
great effect on both of these vehicle qualities. 

The problem of steering a track vehicle is one 
of regulating the relative speed of the tracks. And INPUT 
any system which regulates track speeds by control 
of torque delivered to the driving sprockets requires 
either a skilled operator or an intelligent mecha- 
nism. Obviously the most desirable mechanism 
(from a control standpoint) would be one which 
controls track speeds at the operator’s discretion, 
consistently and independently of the torque de- 
livered. But to those who have struggled with this 
problem, solutions are not simple. 


Many Systems .. . All Far from Perfect 
Let’s look at a few in present-day use: 
Commercial: 
Steering clutch and brake 
Controlled differential 
Spot turn : Sd 
Planet power Fig. 2—The controlled differential is used on a great many commercial 
. I and military vehicles. It depends upon the stabilizing forces of ground 


Military: ; contact and self-locking ability of the differential to maintain a straight 
Cross drive path. When turning, application of a brake to one side of the planetary 


Controlled differential produces a geared turn of fixed radius 
Each is a compromise between the factors of func- 
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SPOT TURN 
BRAKE 
LONG TURN 
BRAKE 


CLUTCH 








Fig. 3—The spot turn steering system has two geared ratios for each 
side. Power can be disconnected and a brake applied to one side for 
pivot turns. It can make a completely geared turn at a fixed radius 
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Fig. 4—The planet power steering system theoretically has much in 
common with the spot turn system. It differs radically, however, in 
the means used to accomplish the objective 
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tion, durability, and simplicity as dictated by the 
ultimate consumers’ requirements. All are far from 
perfect. 

The steering clutch and brake system is the one 
most commonly used in commercial tractors. (See 
Fig. 1.) It steers a machine by partly or completely 
disconnecting one side allowing it to slow down or 
forcing it to slow down by application of pivot 
brakes. 

The controlled differential has been used on a 
great many commercial and military vehicles, par- 
ticularly during World War II. (See Fig. 2.) It de- 
pends upon the stabilizing forces of ground contact 
and self-locking ability of the differential to main- 
tain straight forward guidance. When turning, the 
application of a brake to one side of the planetary 
produces a geared turn of fixed ratio. It is evident 
that pivot turns are not possible and that the outer 
track speeds up as the inner one slows down. 

Oliver’s “spot turn”, Fig. 3, and the International 
Harvester’s “planet power”, Fig. 4, steering systems 
have much in common theoretically. But they differ 
radically in the means used to accomplish the objec- 
tive. Each system has two geared ratios for each 
side. In effect, this is the same as having a two- 
speed power shift transmission on each side of the 
tractor. In addition, the power may be disconnected 
and a brake applied to one side for pivot turns. 
Each system, therefore, can make a completely 
geared turn of fixed ratio. 

The cross drive, see Fig. 5, is a more complex 
device designed to produce high mobility in military 
transport vehicles. It combines the speed change 
transmission as an integral part of the steering 
mechanism. 

Not just a combination of two elements in one 
package, it produces a very definite steering charac- 
teristic by the interrelationship of transmission 
ratio to steering ratio. For each transmission ratio, 
one geared turning ratio is obtained which results 
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Fig. 5—The cross drive is a more complex 

device designed to produce high mobility in 

military transport vehicles. It combines the 

speed change transmission as an integral part 
of the steering mechanism 
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DIFFERENTIAL 
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in turning radii inversely proportional to the trans- 
mission gear ratio. Pivot turns are possible and, 
with the transmission in neutral, the vehicle will 
turn about its own center with one track driving 
forward and the other driving reversed. Inter- 
mediate turning radii are possible by slipping the 
steering clutches. 

Slowing of the inner track results in a corre- 
sponding increase in speed in the outer track. The 
change in track speed during a turn is accomplished 
by combining the transmission output speed with 
an additive or substractive speed from the steering 
differential through an epicyclic gear train. When 
driving straight ahead, the inherent resistance of 
the tracks to steer keeps the vehicle on its course. 

The cross drive has distinct advantages for high- 
speed operation. Steering losses are low, and steer- 
ing sensitivity is less at higher speeds due to the 
larger geared radius of turn in the higher gears. 
In addition, no power train disconnect is encoun- 
tered during steering. 


Stacked Up Against Each Other... 


As the vehicles in which these systems are in- 
Stalled have different uses, there’s no single yard- 
stick for judging relative merits, even from a func- 
tional standpoint. One drive may be perfectly 
satisfactory in a low-speed vehicle, yet extremely 
dangerous in a high-speed one. One drive may be 
entirely satisfactory in a transporting vehicle but 
inadequate in a towing vehicle. 

There are a few things, however, which in a very 
general way may be considered to be desirable in 
most cases. Some of these are very controversial 
and must be judged in the light of the ultimate 
application to a vehicle. 

The chart, shown in Fig. 6, has been prepared as 
a guide in evaluating general characteristics of 
various steering systems. Only properties of the 
mechanical system, not sales features resulting from 
design refinements, are considered. Character- 
istics desirable in most applications are cross- 
hatched. 

This evaluation, shown here for illustrative pur- 
poses, can only be intelligently made with a full 
knowledge of the details of the control system and 
the requirements of the vehicle. In addition to the 
factors listed, many others such as cost, rugged- 
ness, serviceability, momentary power disconnect, 
and mechanical efficiency must be considered in 
the final analysis. 


Features of Ideal System 


Now what about the ideal steering system? It 
would take the various forces, digest them effi- 
ciently, and force the tracks to respond consistently 
to a given signal from the operator under all operat- 
ing conditions. Such a mechanism is illustrated in 
Fig. 7. 

Except for power transmission losses, this mecha- 
nism would not dissipate power since it would have 
no brakes. 

It would be a regenerative type system. Torque 
reversals due to reverse track loads would result 
in a circulation of power from one track to the 
other. Several existing steering mechanisms have 
a point in their operating range at which they are 
completely regenerative. The controlled differ- 
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Fig. 6—This chart is a guide in evaluating general mechanical prop- 
erties of various steering systems. Characteristics desirable in most 
applications are crosshatched 
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INFINITELY VARIABLE POSITIVE DRIVE MECHANISM 


Fig. 7—The ideal steering system would be a regenerative one. Sprocket 
speeds would be controlled independently of sprocket loads, eliminating 
reverse or uncontrolled steering. A continuous power train connection 
would be a must—a speed change transmission wouldn't be necessary 


ential in its tightest turn, the planet power during 
its geared turn, and the spot turn during its geared 
turn are regenerative. 

A second feature of this ideai steering mecha- 
nism would be sprocket speeds controlled independ- 
ently of sprocket loads. Thus reverse steering, 
common on friction-controlled steering mecha- 
nisms, would not exist. 

The third attribute would be the continuous 
power train connection. This is a most important 
factor in eliminating reverse or uncontrolled steer- 
ing, as well as in maintaining mobility under dif- 
ficult conditions of traction. 

What’s more, if the ideal steering system could 
be devised, there would be no need for a speed 
change transmission ... for it would offer a com- 
plete selection of vehicle speeds, as well as turning 
radii. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price 25¢ to 
members, 50¢ to nonmembers.) 
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Why the 1952 Lincoln Has 


Used to eliminate binding that might otherwise have 
occurred with Lincoln’s new front-end chassis design, 


ball-joint suspensions also mean . . . 


Conventional 
si — 
a > 


Ball Joint 


More Usable Space in the engine compart- Fewer Major Parts and a weight saving of 
ment—a much needed improvement since the pres- more than 2 lb over the 1951 Lincoln counterpart. 
ent trend is toward shorter and lower hoods Forgings are simpler, parts more easily machined 


pee 


Easier Serviceabili bleeding of the brake system. Wheel realignment 
service operations as reaming and fitting of the isn’t necessary. No special tools are required. Unit 
kingpin, disassembly of the brakes, and complete replacement time is cut in half 
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Ball-Joint Suspensions... 


E. S. MacPherson and P. H. Pretz 


ne Staff rd Mot 


or \ 


1 Automobile 
available in multi 
mt and 50¢ a 


Simpler Assembly Operation—tne entire Less Lubricating Points at the outer end of 
suspension linkage is subassembled on a bench .,. the suspension. Instead of the eight grease fittings 
then a unique fixture, the “Octopus,” presets proper per side formerly needed, only two are required 
camber and caster at time of assembly to frame one each for the upper and lower joints 


Ball-Joint Suspensions offer, in addition: 
Easier Steering .. . 
Better Riding Qualities . . . 
Nicer Handling .. . 


Exceptional Design Flexibility 


SEPTEMBER, 1952 





Solar’s Ceramic Process 


Molten glass is poured from a rotary kiln into cold water 

which makes it shatter into small glass-like particles 

called “frit.” After grinding the frit and mixing it with 
water... 


. the mixture is sprayed on the part to be coated. The 
parts then are placed into an infra-red drying oven to be 
thoroughly dried before going to the. . . 


=, 


. . . firing operation. This load of turbosupercharger 


nozzle boxes coming out of the furnace has been fired at 
1680 F, has a vitreous heat- and corrosion-resistant coating 
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Ceramics 


ESIGNERS of aircraft gas turbines face a dual 
task: (1) designing engines that hold up under 

devastating heat and corrosion, and (2) conserving 
critical materials. Refractory ceramic coatings for 
engine parts look like the best bet for doing both. 

One such coating that does the job is the Solar- 
amic Process, developed by Solar. This ceramic 
coating enhances metal life by reducing or elimi- 
nating oxidation and intergranular corrosion, and 
by stabilizing metal surfaces so they can operate at 
higher temperatures. 

Normally, only critically short alloys can hold up 
under the jet’s withering blowtorch conditions. 
When protected by a ceramic coating less critical 
materials do just as well. Result: a saving of hard- 
to-get alloying elements. 

Technically, the Solaramic coating is a thin, 
vitreous or semi-mat ceramic coating bonded tightly 
to the metal’s surface. This seals the metal against 
destructive effects of hot gases and combustion 
products. The smooth coating surface offers little 
friction to gas flow. This, combined with prevention 
of surface oxidation, closes the door on hot spots. 
That protects the parent metal against cracking and 
warping in high temperature operating conditions. 

Its extreme flexibility and bonding strength 
makes the Solaramic coating a good protection for 
sheets as thin as 0.001 in. The coating can cover 
all type welds and various alloys in different thick- 
nesses that may be used in making a single part. 
So standard components can be coated with little or 
no design changes. 

Engine parts coated by the Solaramic Process that 
have passed standard engine tests include: combus- 
tion chamber liners, transition liners, crossover 
tubes, tail cones, turbosupercharger nozzle boxes, 
and exhaust manifolds. At present tests are being 
made of coated turbine buckets and stator vanes 
of Timken 17-22A alloy, and hot parts of NAX steels. 

If these noncritical materials can be successfully 
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Shrug Off Turbine’s Tempest 


John V. Long, diester o 


protected with ceramic coatings, lots of highly criti- 
cal super alloys will be saved. 

Solar’s ceramic coating can perform a real alloy- 
saving job because it: 


@ Has a high degree of thermal shock resistance, 
so that it can withstand sudden, drastic tempera- 
ture changes. 

@ Adheres permanently. 

@ Resists mechanical shock. 

e Protects the base metal from oxidation and 
corrosion. " 


Fig. 1 — Ceramic - coated 

stainless steel withstood 

thermal shock testing as 

well as Inconel. Untreated, 

the same type stainless de- 

teriorated at a pretty steady 
rate 


WEIGHT OF SAMPLE (GRAMS) 








SEPTEMBER, 1952 


In developing its ceramic, Solar set up a pretty 
stiff test to see if the stuff could resist thermal shock. 
The test cycle consisted of heating samples for 
45 min in a temperature 100 to 200 F above the 
proposed operating temperature. This was followed 
by a 15-min air quench. After repeating this 
through nine cycles, the part is soaked for 15 hr at 
operating temperature. The complete cycle is re- 
peated for 200 hr. 

Fig. 1 shows the test results run on Solaramic- 
coated AISI 321 stainless, uncoated Inconel, and 
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uncoated 321. The protected lower alloy specimens 
remained unchanged. The uncoated Inconel gained 
weight almost immediately through oxidation, then 
held this weight throughout the test. The unpro- 
tected Type 321 lost almost 18% of its weight 
through oxidation. 

Samples passing this test are put through similar 
tests for shorter periods, with temperature going up 
to 2100 F. For checking hot spot resistance, parts 
are spot-heated with an oxyacetylene torch to 1700 
to 1800 F, then water quenched, through 18 cycles. 

Another test that withers many developmental 
coatings which Solaramic withstands is shown in 
Fig. 2a. Rolled, spotwelded cylinders are coated 
and then hung in a furnace. They are alternately 
heated for 15 min at 1800 to 1900 F, then aircooled 
for 15 min. This test lasts for 16 hr. 

Fig. 2b shows the results. The uncoated part, 
made of uncoated Type 321, is warped and heavily 
corroded. The protected specimen, made of the 
same material, is undamaged. 


It Heals Itself 


The Solaramic coating is also fairly resistant to 
impact. A sharp blow may fracture the coating at 


the impact area; but a thin protective coating will 
remain. In most cases these spots will heal them- 
selves during operation by coalescing of coating 
from the surrounding region. That will protect 
the affected area about as well as the original coat. 

Corrosive agents don’t faze the ceramic coating 
either. Fig. 3 shows the effects of liquid and gaseous 
lead bromide, molten sulfur, and the oxides of sul- 
fur and carbon. These samples were tested in a 
small electric furnace at 1500 F for 17 hr. Here is 
what happened to the uncoated samples: 


@ Sample 1 wasn’t treated, was used only for com- 
parison. 


@ Sample 2 was treated with a small quantity of 
lead bromide. It produced a loose, voluminous 
scale that spalled completely when the sample was 
removed from the furnace. Under the scale there 
was much deep pitting. 

@ One gram of sulfur was placed on Sample 3. It 
did not show overall deterioration, but developed a 
thick, dense oxide. 


@ One gram of carbon placed on Sample 4 developed 


Fig. 2—Further checks to find if Solar’s ceramic coating could 
stand the gaff were made with the automatic high-temperature 


cycling test rig in (a). The five small cylinders were alternately 

lowered into the furnace for 15 min at 1800 to 1900 F, and then 

raised for 15 min to cool in air. This ran for 16 hr. The results 

in (b) speak for themselves. Both parts are of 321 stainless. It's 
easy to tell which was ceramic coated 
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a slight stain at the edge of the carbon, which was 
darker than the surrounding oxide. 

The coated samples, at the bottom of Fig. 3, 
showed no attack from similar amounts of lead 
bromide, sulfur, and carbon. 


Proof of the Pudding 


Engine type tests have shown Solar’s laboratory 
evaluations to be highly effective. Take one typical 
test reported recently by an engine maker. Four 
321 stainless combustion liners, Solaramic Processed, 
together with four standard Inconel liners, were in- 
stalled and operated on the same jet engine simul- 
taneously. 

After 580 hr—nearly twice the standard service 
life expectancy—the coated 321 liners were quite 
serviceable. The uncoated Inconel liners were 
badly worn, with holes burned through one of them. 

Solaramic coating proved its value in turbo hoods 
made of Type 321 stainless. (These parts collect the 
exhaust from compound turbines on aircraft piston 
engines.) The part normally is made of N-155. 
That’s an alloy containing 20% cobalt, 2% tungsten, 
and 1% columbium ... three elements that head 
the critical material shortage list. Type 321 stain- 
less contains none of these strategic materials. Yet 
coated turbo hoods have logged over 280 hr of oper- 
ation with no signs of deterioration. 

Other properties of Solaramic coatings of interest 
to design and production engineers are: 


1. Machinability. Parts can be machined after 
the coating operation by using a specially shoul- 
dered tool bit which will ride against the coating 
edge without chipping it. Solar now is doing this 
in production of a ceramic-coated turbosuper- 
charger nozzle box. 


2. Masking. Parts can be coated only on desired 
areas by using a clay masking. This operation 
takes extra work, so wherever possible the entire 
component should be coated. 


3. Marking. A ceramic of contrasting color can 
be stencilled on the base coat. That gives per- 
manent and distinct identification to the part 
after it is fired. 


4. Weldability and Weld Coverage. The Solar- 
amic coating acts as its own fluxing agent. For 
arc welding, just a spot of the base metal need be 
exposed so the arc can be struck. Gas welding 
also is easy to do. With a properly made weld, 
the coating remains intact almost to the edge of 
the weldment area. 


5. Damage Repair. Damaged areas of coated 
metal can be patched by cleaning the exposed 
surface, spraying on additional coating material, 
then refiring. The preferred way is to refire the 
entire unit. But the affected area can be care- 
fully refired with an acetylene torch without 
distorting or warping the part. 


Other Ways to Resist Heat 


Although it looks like the best way of bucking jet 
engine heat, ceramic coating of parts isn’t the only 
way. Solid ceramics, cermets and ceramels (mix- 
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1. Ne Treatment 2. Lead Bromide 


Fig. 3—Corrosive agents leave their mark on uncoated 321 stainless 
but are held at bay by the ceramic coating 


tures of ceramics and metals), and cooling tech- 
niques have been considered. 

Solid ceramics look the least promising. These 
materials have good strength at high temperatures; 
but they can’t resist thermal shock and they frac- 
ture under sudden temperature changes. 

The thought that the strength of ceramics might 
be combined with the shock resistance of metals led 
to cermets. Some combinations so far developed 
have high-temperature properties better than 
those of any single component. For example, a 
combination of titanium carbide and cobalt or 
nickel is stronger at high temperatures than either 
the pure carbide or the metal alone. 

These materials are attractive because of their 
high thermal conductivity. That makes them re- 
sistant to thermal shock and permits them to trans- 
fer heat to points from where it can be readily dis- 
Sipated. Although cermets have poor oxidation 
resistance, protective coatings might help them. 

Another approach to critical alloy conservation 
is air cooling. Presently more than 65% of the air 
passing through a jet engine compressor to the com- 
bustion chamber is unburned. It dilutes the burn- 
ing gases and reduces their temperature. NACA 
currently is investigating a design that uses a small 
part of this excess air to cool turbine parts. This 
temperature reduction may make it possible to build 
turbines of steel leaner in critical alloys. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 





SCHEMATIC DIAGRAM -INERT GAS GENERATOR 
(7 /MIN. INERT GAS FLOW AT S.L.) (EST. WT. 24 LBS.) 
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NERT-GAS generators can be made small and 
light enough for use in purging aircraft fuel tanks 
of flammable mixtures of fuel vapor and air. 

The idea is to generate an inert gas by controlled 
partial combustion of a fuel such as aircraft fuel. 
Then the exhaust gas is cooled, dried, and supplied 
to the vapor space over the stored fuel. 

Similar larger-scale inert-gas systems have been 
built for years for industrial processes. The current 
problem has been to miniaturize the furnace, re- 
frigerator system, and dehydration equipment so 
that it can be tucked away neatly in a fighter air- 
craft. 

One of the organizations working on this problem 
is the Surface Combustion Corp. Their engineers 
tackled the gas generation problem first. (Now they 
feel they have it well enough in hand to go on to 
the problems of temperature control, dehydration, 
and removal of solids and corrosives.) As Surface 
Combustion engineers broke it down, development 
of the gas generator fell into these four categories: 


Control System 


Problem: 


Purpose of the control is to hold the fuel and air 
supply to the combustor in the proper relation to 
insure conditions approaching the stoichiometric. 
To accomplish this the control must regulate and 
possibly quantitatively measure the combustion air 
supply and meter the proper amount of fuel to the 
combustor to result in the correct fuel/air ratio. 
This fuel/air ratio for gasoline—assuming a net 
heating value of 19,000 Btu per lb at 60F and 30 in. 
Hg barometric pressure—must be maintained be- 
tween 0.051 and 0.0664 to result in a purge gas con- 
taining not more than 5% oxygen by volume. If a 
maximum oxygen content of 2% is required this 
fuel/air range is narrowed to 0.0605-0.0664. 

The variables which must be analyzed and in- 
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tegrated by the control are air pressure and tem- 
perature (that is, density), air weight flow, heat 
content of the fuel per unit weight, fuel specific 
gravity, and fuel supply pressure. Air pressure to 
the system (assuming jet engine bleed) may vary 
between 27 and 100 psia at sea level and 15 and 20 
psia at altitude. Air temperatures may vary be- 
tween 620 and 100F at sea level and 400 and 50F at 
altitude. Air weight flow depends on the type of 
purge-gas distribution system and tank vent sys- 
tem installed in the airplane in question, but typi- 
cal values for a fighter aircraft range between 8 
lb per min at sea level and 3 lb per min at 45,000 ft 
pressure altitude. These values may increase to 
20 lb per min for large bombers and cargo aircraft, 
and all depend to some degree on the quality of the 
gas which the control system will hold. 

Fuel supply pressure (assuming jet engine fuel 
pump to be used) may vary between 750 and less 
than 50 lb per sq in. The heat content of the fuel 
may vary +350 Btu per lb for 115/145 grade gasoline. 
Fuel specific gravity variation may be as much 
as 10%. 


Solution: 


One type of control system which might be used 
for combustion control involves the use of a com- 
bustion air pressure regulator, fuel pressure regu- 
lator, airflow-sensing unit, and fuel-metering valve. 

The combustion air pressure regulator is intended 
to control the pressure in the combustor within the 
limits required for clean, carbon-free combustion. 
This pressure depends somewhat on the design of 
the combustor, the method of fuel introduction to 
the combustor, the fuel characteristics, and the 
available air supply pressure. Current liquid fuel 
characteristics and methods of fuel atomization and 
gasification in present burner equipment seem to 
limit the maximum combustion pressure for clean 
burning to a sea-level pressure ratio of approxi- 
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Inert Gas Generator Developed 
for Fuel Tank Safety 


J. F. Hill, sive: 


mately 3:1. The pressure supply available for com- 
bustion at altitude cubically sizes the combustion 
system for a given flow requirement and is estab- 
lished by the pressure ratio of the engine. These 
two limits dictate the selection of the combustion 
air regulated pressure. 

The fuel pressure regulator is installed to main- 
tain a constant supply pressure to the fuel-meter- 
ing valve, thus eliminating the necessity for inlet 
fuel pressure variation compensation in the meter- 
ing valve. 

The airflow-sensing unit is designed to measure 
airflow and send a signal to the fuel-metering valve 
—the signaling being a function of the weight flow 
of air passing through the unit. 

The fuel-metering valve, by means of a contoured 
needle valve, proportions fuel to the combustor in 
quantities commensurate with the combustion air- 
flow and in accordance with the signal received 
from the airflow-sensing unit. 

No compensation for variations in the fuel is at- 
tempted in this system. It can be shown that the 
probable error resulting from disregarding fuel 
variations and metering nozzle variations, in terms 
of fuel /air ratio, is approximately 0.0056 for methyl 
alcohol and 0.0063 for JP-3 fuel. This error can be 
accounted for by narrowing the allowable control 
tolerances for the airflow-measuring unit and the 
fuel-metering valve. 

There is one other approach to the control prob- 
lem which has some promise; however, little work 
to date has been done towards its development. It 
may be possible to utilize a gas analyser in the inert- 
gas generator outlet and, by means of the signal 
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obtained, meter fuel into the combustor as required 
to hold gas quality. 


Ignition System 


Problem: 


The ignition problem associated with the purge gas- 
generator does not present a particularly unique or 
difficult front since the fundamental principles for 
lighting a fire are pretty well established. First, 
enough heat energy must be released by the igni- 
tion source to insure gasification of any liquid fuel 
existing in droplet form in the region of the igniter, 
and the heat release must be adequate to raise to 
combustion temperature enough of the gas-air mix- 
ture to insure auto-reaction. Secondly, the igniter 
must be located in a region in the combustor where 
proper flame holding or stabilization conditions pre- 
vail. Third, the fuel/air mixture in the region of 
the igniter should be near the stoichiometric. 

The problem here lies in the application of these 
combustion engineering axioms. It is not always 
easy to predict the performance of a particular 
flame holder configuration nor is it easy to insure 
the proper fuel/air mixture in the region of the 
igniter. 


Solution: 


Our exerience would indicate that adequate heat 
energy is released from a high-tension 60-cycle 
spark, firing across a 5/16-in. spark gap, developing 
a crest voltage of approximately 32,000 v. Con- 
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tinuous ignition is desirable, although in the in- 
terest of ignition unit life intermittent spark for 
starting may be more practical. 


Combustor 
Problem: 


The facets of the combustion problem all stem from 
these combustion engineering fundamentals: 

1. No liquid fuel will burn. It must pass through 
a gaseous state before it is ready to burn. A droplet 
of fuel sprayed into a fire may be observed to burn 
on the surface. Actually gas on the surface of the 
drop is burning, and the gas is being liberated due 
to the temperature increase in the fuel above the 
distillation temperature. 

2. A fire cannot be retained in a combustion tube 
if the minimum gas velocity parallel to the axis of 
the burner is above the rate of flame propagation 
for the gas in question. If this velocity is exceeded, 
blow-off will occur as the whole burning mass moves 
downstream. 

3. The fuel-air mixture in the burning zone must 
be very turbulent so that the flame will be self 
piloting. Turbulence serves the purpose of produc- 
ing within the moving gas-air mixture relative 
velocities below the rate of flame propagation and 
brings into contact with the hovering flame front a 
homogeneous, fuel-air mixture so that the combus- 
tion process is continuous. 

4. The transition of the fuel from its liquid state 
through the gaseous state to the initiation of com- 
bustion must be accomplished almost instantan- 
eously to avoid partial fuel breakdown and the re- 
sultant carbon formation. At any given pressure 
there is a temperature at which the fuel will crack 
if subjected to the condition for a sufficient period 
of time—and, dependent on the fuel composition, 
this time may be surprisingly short. 

5. The flame pattern in a combustor is lengthened 
and, in general, the flame front moves downstream 
with a decrease in density. 


Solution: 


One combustor design which, by performance in- 
dications, has taken full advantage of these funda- 
mentals produces 7 lb per min of purge gas contain- 
ing 0.5% oxygen, weighs approximately 2 lb, and is 
4-14 in. in diameter and 8 in. long. The actual com- 
bustion zone is only 3-'% in. in inside diameter for 
one-fourth the length and 4-1‘, in. in inside diam- 


eter for the balance of the 8 in. Combustion air is 
admitted tangentially under 12 psig pressure to an 
annulus formed by an inner sleeve inside of which 
combustion occurs. The air-fuel mixture spins 
from the annulus into the combustion zone and the 
flame forms a spiral pattern as it progresses down 
the tube. The familiar “whirling flame” principle is 
thus utilized to obtain the necessary self-piloting 
flame characteristics. 

Fuel is mixed with the incoming combustion air 
just ahead of the combustion zone. Heat energy is 
used to aid in fuel gasification. Ignition is accom- 
plished by means of a high-tension spark in con- 
junction with a flame holder located near the center 
of the vortex formed by the whirling-flame pattern. 

When JP-3 is used as fuel, fuel/air ratio is 0.0623, 
and the gas produced has the following composition 
and characteristics: Oxygen, 0.5%; nitrogen, 84.7%; 
carbon dioxide, 13.2%; carbon monoxide, 0.7%; 
free carbon, none; water (vapor), 1.375 lb per lb; 
and free hydrogen, 0.7%. 

When methyl alcohol is used as fuel the fuel/air 
ratio is 0.1340, and the composition of the gas is: 
Oxygen, 3.0%; nitrogen, 83.4%; carbon dioxide, 
12.0%; carbon monoxide, 0.8%; free carbon, none; 
water (vapor), 1.125 lb per lb; and free hydrogen, 
0.8%. 


Heat Exchanger 
Problem: 


The gas leaving the combustor has a temperature 
between 3000 and 3600 F depending on the fuel/air 
ratio at which the unit is operating and the cooling 
effect of the sides of the combustion chamber on 
the gas. The latter effect is held to a minimum in 
the combustion zone to avoid quenching of the 
flame by contact with a cold combustion chamber 
wall. However, it is necessary to cool the com- 
bustion chamber to temperatures commensurate 
with metal temperature limitations. 


Solution: 


Thus far in the development program of the gen- 
erator, an attempt has been made to cool the gas 
in a heat exchanger constructed of temperature- 
resistant metals. 

The exchanger developed for use with the above 
combustor and which is assembled with it as an 
integral part is a dimpled-plate, cross-flow type. 
The unit is approximately 4x416in. The hot gas 
flows longitudinally between the plates and around 
the dimples, and the cooling air flows across the 
outside of the plates. The combustor forms a 
header at the upstream end, and a collector at the 
cold end forms a connection for the duct to the 
balance of the gas-conditioning system. Cooling 
air to gas flow ratio is approximately 20 to 1. This 
flow ratio is rather high, but the exchanger is 
usually installed in series with secondary condition- 
ing equipment, and the temperature rise through 
the primary unit must be held to a reasonable 
minimum. 

(Paper on which this abridgement is based is 
available in full in multilithographed form from 
SAE Special Publications Department. Price: 25¢ 
to members; 50¢ to nonmembers.) 
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e@ Does the new material do the same job as the old one at less cost? 
e Does the new material do a much better job than the old one for the same cost? 

These questions the designer asks himself when considering a new material. 
And for automotive use, aluminum will be put to work in places where it does 
one of these two things. 

Recently several aluminum uses for motor vehicles have cropped up that 
show promise of meeting one or the other of these criteria. They’re not all new; 
but they have progressed to where they merit a fresh look. These uses are: 
brazed aluminum castings, die castings for structural uses, plaster castings, 
wiring, and finishes. The state of the art on each follows. 
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Brazed Aluminum Castings 


Making a complicated casted requiring intricate 
cores is a pretty expensive proposition. One way 
out is to make series of simple castings which can 
be joined, by brazing. Aluminum fits into this pic- 
ture. 

Typical of such high-price castings is a cylinder 
head for an over-head valve engine. (See Fig. 1) 
Not only are cores themselves expensive. Core 
shifts or broken cores make for indefinite or 
plugged water passages. Core sand is not always 
easy to remove. And core wires sometimes are left 
within the casting. 

Divide the casting into simple, easy-to-make, 
high-production section, braze them together, and 
you rid yourself of these problems. Fig. 1 shows 
some of the steps in the brazing operation. 

Success of the assembly of aluminum castings by 
brazing depends on the availability of a suitable 
alloy. The material must lend itself to brazing, and 
also have the necessary qualifications for cylinder 
heads—such as strength, resistance to corrosion, 
good machinability, satisfactory foundry character- 
istics, and low cost. 

The aluminum alloy that best meets these re- 
quirements is Alcoa C612. (Alcoa A612 is used for 
sand castings). Alloy C612 has a nominal composi- 
tion of 6.5% zinc, 0.5% copper, 0.35% magnesium, 


Fig. 1—It takes some pretty complicated corework to cast the typical overhead-valve cylinder head shown in (a) 


removed 


balance aluminum. This alloy does not require 
heat treatment; it gets its very respectable proper- 
ties after room temperature aging of approximately 
30 days. 

The brazing procedure dictates an alloy with a 
relatively high melting range—one above the melt- 
ing range of the brazing filler material used in the 
joint. The melting range of C612 alloy is 1120 to 
1190 F as compared to the melting range of 1065 
to 1080 F for the Alcoa No. 718 brazing material. 

The brazing of aluminum alloys is not a new tech- 
nique, since it has been used commercially for many 
years and has reached a high stage of deveolpment 
The process involves the supplying of a filler ma- 
terial to a joint in the presence of a flux and heat. 
This filler material may be supplied as a separate 
piece, in the form of wire or sheet shims, or it may 
be supplied as an alclad coating on sheet material. 
Heat is applied by torch, furnace, or in a molten flux 
bath (dip-brazing). 


It’s Been Done Before 


A good example of commercial production by 
brazing is an outboard motor gasoline tank. Not 
only are the two halves of the tank joined by fur- 
nace brazing, but numerous fittings and brackets 
also are brazed in place at the same time. Another 
good example is evaporators for household refriger- 


The top deck has been 


Casting this head in slices, as in (b), by high-production, permanent mold equipment, is a much simpler job. The slices are assem 
bled with thin layers of brazing sheet between them, shown in ‘c 


The completed brazed head is shown in (d) 
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Fig. 2—Fatigue tests of brazed joints produced these results comparing the fatigue strength of parent metal and beaded and unbeaded brazes 


ators in which aluminum tubing is brazed to the 
sheet shell; this assures positive and uniform heat 
transfer. Application of brazing to cast assemblies, 
however, is relatively new; it has awaited develop- 
ment of a casting alloy with properties better suited 
to the process as well as the development of a suit- 
able application for exploitation. 

Before assembly for brazing, the aluminum cast- 
ings must have a Satisfactory flatness and surface 
treatment. Castings made by the permanent mold 
process generally have good commercial flatness. 
In the as-cast condition, C612 alloy has excellent 
elongation. 

Simple flattening operations as might be required 
can be easily accomplished. A coining operation or 
a quick touch to a disc or belt sander should be 
sufficient. Smooth machined surfaces are not 
necessary. The as-cast surface obtained in per- 
manent-mold castings is satisfactory. In fact, such 
a surface is preferable to a smooth surface. 

The standard aluminum chemical cleaning prac- 
tice is used to clean the parts before brazing. It 
consists of a hot 5% sodium hydroxide etch followed 
by a cold water rinse, a 58% concentration nitric 
acid dip, and a final hot water rinse. 

In the case of cylinder heads, the filler material 
is supplied in the form of sheet, stamped to the 
proper contour for each layer. In this instance a 
0.015-in. thickness was used. Alcoa Flux No. 33 is 
mixed with water and is applied to the brazing sheet 
in liquid form. The flux may be applied by brush- 
ing, dipping, spraying, or roller coating. The pur- 


SEPTEMBER, 1952 


pose of the flux is to dissolve the aluminum oxide 
which is inherently present on all aluminum alloys. 
That permits the molten filler material to wet the 
surface of the parent metal and make the joint. 

The flux-coated brazing sheet is sandwiched be- 
tween the layers of casting, and the assembly held 
in alignment by jigs, pins, formed tips on the braz- 
ing sheet, or other suitable means. Since the flux 
itself is highly corrosive to steel, proper selection 
of jig material is important. 


Clearances Critical 


Successful brazing calls for the maintenance of a 
definite clearance between the parts to be joined. 
One way of doing this, used in the cylinder head 
assembly, is to use small washers of 2S alloy 0.010 
in. thick between the layers of castings. The melt- 
ing point of 2S is higher than that of the brazing 
material. That establishes a joint clearance and 
prevents the squeezing out of the brazing material 
by the weight of the castings. 

Other methods—such as knurling, corrugating 
the surface, or mixing small aluminum shot with 
the flux—have also proved satisfactory for estab- 
lishing the necessary clearance. 

The assembly is now ready to be passed into a 
furnace. Continuous furnaces are in regular use 
in the brazing of aluminum assemblies. Generally, 
they consist of a preheating chamber, followed by 
an electrically heated chamber with close controls. 
The parts are brought to a temperature of 1085 F 
plus or minus 5 F. Castings generally consist of 
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Table 1—How Properties of Aluminum Die Castings and Sand Castings Compare 


Typical Properties 


Material Tensile Yield 


Strength, Strength, 
psi psi 


Die Cast Alloy 380* 
| Sand Cast Alloy 356-T71* 


45,000 
28,000 


26,000 
21,000 


* Machined from standard, specified test bars 


varying wall thicknesses, and circulation within the 
casting would be difficult. So it is important that 
the temperature be brought up gradually and evenly 
to assure complete brazing of all areas. After the 
brazing temperature is reached, the piece may be 
removed. 

After brazing, the assembly is allowed to cool toa 
temperature of approximately 900 F., assuring solidi- 
fication of all brazing material. The assembly is 
then quenched in water and held at about 180 F. 
This also removes most of the residual flux. Final 
cleaning is done in a solution of nitric acid of 58% 
concentration at room temperature, followed by hot 
water rinse. Other cleaning solutions may also be 
used. 

While the physical properties of C612 alloy would 
appear to be satisfactory for such parts as cylinder 
heads, cylinder blocks, and crankcases, it was neces- 
sary to determine the properties of the brazed joint. 

Specimens cast in one piece were first tested. 
Specimens were then prepared by cutting a section 
in two and brazing it back together again. Still 
other tests were made to investigate the effect on 
the joint by ribbing in order to provide more cross- 
sectional area. Fig. 2 shows the results of the tests 
and indicates that full strength of the parent ma- 
terial cannot be developed by increasing the area 
of the braze because of the stress raising effect of 
the discontinuity. 

Lab tests show that brazed joints have a strength 
65% of that of the parent material; with a ribbed 
construction this strength is increased to 72%. 

Real proof of the strength of brazed joints lies 
in the use of such joints in an actual engine. Sev- 
eral engines have been built of various types. To 
date, no brazed joints have given the slightest 
structural difficulty. 


Costs Are Reasonable 


It is anticipated that the ratio of weight of alumi- 
num to cast iron will be 1 to 3. It implies that the 
aluminum will be thinner than the iron. This is 
expected because the production of relatively small 
castings permits the use of thinner sections in the 
foundry. Today there is no aluminum foundry 
running continuous high-production parts day in 
and day out, as required for automotive production 
such as here envisaged. Consequently, there is no 
actual background for complete cost estimation. 

But suppose you set up the most modern foundry 
conceivable, with highly mechanized equipment, 
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Fatigue Tests 


Static Test 
Breaking 


Rotating Load. Ib 


Beam, 
psi 


| Beam, 
psi 


Elongation, 
% in 2 in. 


2.0 20,000 
3.5 10,000 


9,000 
6,500 


and with a comparable plant for brazing. Then it 
may be possible to produce aluminum brazed assem- 
blies at a cost comparable to that of integrally cast 
iron parts. 


Die Castings for Structural Use 


Aluminum die castings have been used for many 
years in automotive parts, but few have been used 
for structural applications. One reason for this has 
been that although some aluminum die casting 
alloys have excellent “book” or test bar properties, 
these properties could not be consistently obtained 
in actual castings. In an effort to get factors which 
may ultimately be used in relating “book” or labora- 
tory data to actual performance, a test program was 
undertaken. 

Comparisons were made between sand castings 
and die castings, in several alloys of each. Table 1 
shows two results of such tests, and also gives the 
typical test bar properties as commonly supplied in 
the literature. The die castings showed a greater 
drop in properties percentage-wise in the fatigue 
tests; but they still were stronger in fatigue, and 
compared quite favorably in actual static breaking 
load tests. 

Following these favorable indications, an appli- 
cation was sought where the information might be 
further proved in actual service. Such an applica- 
tion was forthcoming in the Nash clutch housing. 
This part was first made in cast iron (rough weight 
17 lb) and later as an aluminum permanent-mold 
casting, (Alcoa alloy 333-F) weighing 6 lb. How- 
ever, in an effort to reduce costs, aluminum die 
castings were considered. To be absolutely sure that 
an aluminum die casting would prove structurally 
safe, another series of tests were undertaken. 

First, one of the permanent-mold castings was 
installed on an engine in the laboratory. Static 
loads were applied, by pulling vertically on the 
housing as shown and also horizontally. Dynamic 
loads were applied by attaching an out-of-balance 
disc to the rear end of the transmission case, and 
rotating it at various speeds. Strains were meas- 
ured by the use of Stresscoat, the strain-indicating 
brittle lacquer, and by Baldwin-Southwark SR-4 
strain gages. Typical Stresscoat patterns are indi- 
cated in Fig. 3. 

From the information obtained, a design was 
prepared for the die casting. Next, a sand casting 
was made duplicating as closely as possible the in- 
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tended die casting design, and this part tested in 
the same manner. After indicated changes were 
made, it was felt safe to proceed with the necessary 
dies. 

The first die castings were put through the same 
series of tests. In addition static breakdown tests 
and fatigue tests were started. Finally, the units 
were service tested in passenger cars. The favor- 
able results of all these tests led to the adoption of 
the housing for production, and thousands were 
made. Compared with the permanent mold clutch 
housing, the die cast part proved, 25% stronger in 
shear, 10% stronger in bending, 100% better in 
fatigue, 15% lower in cost, and 25% lower in weight. 

To date, not a single service failure has been re- 
ported. The part has been removed from produc- 
tion for the time being because of the current short- 
age of aluminum. 

Thorough stress analysis, coupled with significant 
tests, should always be conducted when applying 
aluminum die castings to highly-stressed structural 
parts. The results in this instance clearly indicate 
that there is every justification for considering 
aluminum die castings in such applications. When 
compared to materials such as cast iron and alumi- 
num permanent-mold castings, there is reasonable 
expectancy that die castings may be successfully 
used. 


Plaster Castings 


Parts for many torque converters are made by the 
plaster casting process. The process in itself is not 
new, although many techniques responsible for 
bringing it to the current production stage have 
been developed within the last two or three years. 

An outstanding advantage of the current plaster 
process is common to other methods of investment 
casting: tne making of intricate parts with back 
drafts, or re-entrant sections, which can be made 
by practically no other commercial casting pro- 
cedure. Coupled with this ability are also the de- 


Fig. 3—One of the steps preparatory to designing the Nash clutch 

housing as an aluminum die casting was to put it through dynamic 

testing. Stresscoat measurements of strains, shown here, guided the 
design of the die casting 
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Sirable attributes of close dimensional tolerances 
and excellent surface finish. 

All three advantages form a fortunate combina- 
tion for the production of torque converter parts. 
A typical illustration from the Packard Ultramatic 
is shown in Fig. 4. It is readily appreciated that 
the nature of the vanes in a torque converter part, 
such as that illustrated, make casting by conven- 
tional means impossible. 

Individual cores are produced of plaster, and as- 
sembled as shown. Here, accuracy is required for 
the assembly itself. A variation of as little as 0.001 
in. in each plaster core can accumulate to serious 
proportions when as many as 30 or more cores are 
involved. Hence, a technique was worked out that 
limited tolerances of the cores to plus or minus 
0.0005 in. This same accuracy represents the at- 
tainment of extremely close dimensional tolerances 
on the finished parts, a requisite in many instances. 

Development of the proper plaster mix also as- 
sures smooth surface finishes, again a necessary 
quality for parts such as torque converters. The 


finished casting requires a minimum of machining. 
In Fig. 5 is shown an example of another type of 
torque converter, such as made by the Spicer Mfg. 


Fig. 4—These are the cores used by Packard in making its plaster 
cast torque converter 


Fig. 5—Parts such as Spicer’s torque converter can be made of one 
plaster core 
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Fig. 6—These are some of the types of aluminum electrical wiring and wiring terminations that have been used 


Division Dana Corp. Such parts have customarily 
been made by fastening individual blades into the 
two shroud rings, a procedure that may be slow and 
expensive. 

Techniques have been developed for making this 
piece with a single plaster core. That eliminates 
the multiplicity of cores and their assembly cited in 
the previous example. The only specific require- 
ment is that the blades be straight in one direction 

in other words, a blade that could be extruded 
The blades may have a back-draft in a direction at 
right angle to the axis of the blade; and in assembly, 
the axis of the blades may be inclined to the axis 
of the rotor, if desired 

The plaster process should not be considered as 
a complete procedure in itself. Actually, there are 
few highly stressed parts that can be protigi¢ed using 
plaster alone. The plaster itself isan excellent 
insulating medium. As.a result, solidification will 
be slow and properties low. But when used in com- 
bination with sand or permanent molds, even su- 
perior properties may be obtained. That's because 
the plaster may often be used to control solidifica- 
tion progressively, assuring sounder and ‘stronger 
castings. 


Aluminum for Automotive Wiring 


The use of aluminum as a conductor of electricity 
is not new. In the United States aluminym wire 
and cable have been used for carrying electricity for 
more than 40 years, and some of the oldest lines are 
still in service. 
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Early in 1946, development work was initiated 
with various building wire manufacturers, and in 
September, 1946, Underwriters Laboratories, Inc., 
granted approval to the use of rubber covered 
aluminum conductors in sizes of No. 12 and larger 
For automotive wiring, such as battery and harness, 
as well as other small conductors, it was found that 
full hard drawn aluminum wire as used for cable 
was not satisfactory. It was both too hard and too 
(tiff. Here, then, was a problem of developing a 
grade of aluminum which would have the proper 
conductivity, as well as satisfactory flexibility and 
resilience. 

As a result of research and test work, a modified 
temper was developed to satisfy the requirements 
This temper of EC (electrical conductor grade) 
aluminum is designed to have tensile properties in 
the range of 17,000 to 22,000 psi. These values are 
approximately 60% of the tensile strength of full 
hard temper known as EC-H19. As might be ex- 
pected, this modified temper offers both excellent 
flexibility and good fatigue resistance. 

Improvements in joining or termination of alumi- 
num wire have come mofe as a result of process 
development than alloy development. Perhaps the 
ideal connection for electrical terminals in any 
material is a welded joint: Many heavy cables are 
finished with welded tettifiais, and it is possible 
thes ekvyvinum-automotive wiring may be similarly 
terminated. 

Shortly after the last war, there was brought to 
this country wire welding equipment pioneered by 
Siemens and Halske in Germany. Since then, im- 
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provements on this equipment have been made. 
Using d-c current from eight automobile batteries, 
the new machine makes satisfactory connections of 
aluminum to aluminum and aluminum to copper. 

As to the more commonly used terminations, both 
compression type and soldered fittings perform 
satisfactorily. Originally the soldering of aluminum 
was considered extremely difficult and undepend- 
able. Over the past 10 years, however, a new effec- 
tive and noncorrosive flux has been developed. It 
is Known as Alcoa No. 64 Soldering Flux. 

When used in combination with solders recom- 
mended for aluminum, this flux permits the solder- 
ing of aluminum conductors either to aluminum or 
to copper by the same techniques that normally 
used—by iron, torch, or dip ladle. The inherent 
resistance to corrosion of soldered joints is not as 
good as that for welded or compression type joints, 
especially in the presence of moisture. Therefore, 
all soldered aluminum joints subject to a moist 
environment should be protected by suitable inhibit- 
ing joint compounds, tapes, or sleeves. 

Research work was also necessary to develop the 
present soldering material, known as Alcoa 804 
solder. In view of Government regulations on the 
use of critically short tin and cadmium, this solder 
contains 63% lead, 34% tin, and 3% zinc. It has a 
melting range of 338 to 492 F. Joints using 804 
solder have proved under test to be the equal in 
strength and conductivity to those made with other 
solder alloys. 

Fig. 6 shows examples of various type aluminum 
wiring and wire terminations. These are all samples 
of aluminum automotive wiring which could be used 
in production at any time. 


Finish Applications 
Generally speaking, aluminum can 
with all the presently used metal finishing tech- 
niques plus additional anodic finishes suited par- 


be finished 


ticularly to aluminum. Metallurgical considerations 
are of great importance in all cases. 

Anodic coatings on aluminum have been developed 
to a higher degree than on any other metal and 
provide a particularly useful finish. Anodic coatings 
developed by Alcoa have been given the trade name 
of Alumilite. Since it is a conversion coating, the 
transparency of an Alumilite coating is directly 
related to both alloy and temper. Alzak reflectors, 
widely used in the field of illumination, are made 
with a high purity clad sheet anodically coated. 

For most uses other than reflectors, however, a 
certain amount of strength is required along with 
varying degrees of lustre. Here is a problem of 
maintaining the clear finish of high purity alumi- 
num while increasing strength and, in some cases, 
changing the lustre through the addition of alloying 
elements. A solution to the problem was provided 
by the development of Alcoa 63S, alloy which has 
been widely used for extrusions with bright Alumi- 
lite finish. 

The current Nash Rambler window molding is an 
example of this application. In sheet products, 
alloy 52S has been widely used for bright finished 
formed sheet products. Recent research work has, 
however, revealed new alloy possibilities for even 
brighter finishes. Alcoa alloy XC57S is now being 
furnished for several such applications. 
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Many refrigerator parts have been finished using 
both 52S and high purity aluminum. Given a 
brief electro brightening process and the Alumilite 
treatment, these items offer a very bright, chrome- 
like finish. 

Various colors can also be achieved with the 
Alumilite treatment. Coloring is accomplished by 
impregnating the anodic coating on the alloy with 
a suitable dye. In fact, with the available dyes, 
almost any color of the rainbow can be produced 

Thus far only the wrought alloys have been con- 
sidered. As might be expected, however, metallurgi- 
cal considerations are as important for the cast 
alloys as they are for the wrought alloys in achieving 
a wide variety of finishes. Die cast aluminum parts 
have recently received special attention in this 
regard, both since die castings in general are widely 
used for automotive hardware and since the nature 
of the die casting process creates additional prob- 
lems. 

To achieve proper fluidity in the mold, aluminum 
die casting alloys have required a relatively high 
percentage of silicon. Although this alloying ele- 
ment gives desirable casting properties, it also 
creates problems for Alumilite finishes. The in- 
herent flow lines are emphasized by silicon and the 
basic color of the Alumilite finish is darkened. 

Current metallurgical research has brought out 
Alcoa alloy XA214 die castings. This alloy has a 
nominal composition of 3.8% magnesium and 1.8% 
zinc. With this composition, the effect of flow lines 
is minimized and a more lustrous finish results. 

For functional uses of the Alumilite process, such 
as the hard Alumilite coatings, alloy selection is just 
as important as it is for decorative applications. 
Here, alloys must be chosen which result in a very 
dense oxide coating. Hard Alumilite coated pistons, 
impellers, and gears are currently in production. 

While the effect of alloying constituents is not 
always recognized in electroplated finishes, it is 
nonetheless highly important. Oddly enough, mag- 
nesium, the constituent which creates a good anodic 
finish, is a trouble-maker for plated finishes. At 
the same time, however, the newly developed zinc 
immersion process for electroplating results in out- 
standingly excellent results when used with the 
proper alloys. 

Aluminum chrome plated in this manner is in 
current commercial use on die cast cylinders, 
kitchen appliances, and numerous other articles. 
One of the leading automotive manufacturers has 
used several thousand chromium plated aluminum 
permanent mold cast bumper guards as service parts 
together with bumper guards and rear intermediate 
bumper face bars on several station wagon models 
with a considerable degree of success. The process- 
ing scrap was extremely low and the reports cover- 
ing plating and strength considerations were favor- 
able. This type of production holds considerable 
promise for special design treatments. Appearance, 
resistance to corrosion and peeling—all of these 
qualities are found with properly selected aluminum 
alloys for plating 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 





Cost 


+ Performance 


+ Driver Preference... Determines 


SYSTEM of grading vehicle cost, performance, 
A and driver preference on a point basis helped 
Willett select the best tractors for a specific tractor- 
trailer service to freight yards 

The first step in this procedure was to tell various 
tractor builders the requirements of the job and 
what the test conditions would be. Then. the ve- 
hicles they recommended were purchased 

Altogether eleven tractors were bought, two of 
which were identical. (The reason for purchasing 
two of one kind was to determine how much vari- 
ance exists between the same make and model of 
tractor.) One company, after noting the perform- 
ance of its recommended vehicle, offered to ex- 
change it for another of the same model but with 
different specifications. This tractor, referred to 


Table 1—Cost Analysis 
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in the test data as number lla, was tested and com- 
pared with the others 
The vehicle selection survey 
evaluating on a point basis: 
@ Cost 


@ Performance 
@ Driver reaction 


then consisted of 


The total possible points that could be awarded 
to any vehicle were 450. One-hundred-eighty pos- 
sible points were allocated to both cost and perform- 
ance, while 90 points cou!d be awarded for driver 
reaction. It was felt that original cost and per- 
formance were equally important and that driver’s 
reaction shouldn't influence the results more than 
20%. Each test was performed by the same driver 
on all the vehicles tested. 


Cost Analysis 


The results of the cost analysis are shown in 
Table 1. The first column shows the vehicle num- 
ber; then the original price, resale factor, adjusted 
original price, and the rating in points and standing 
follow in order. 

The development of the resale factor, shown in 
column 3, was based on experience. A plus figure 
was subtracted from, or a minus figure added to, 
the original price to get the adjusted original price 
upon which the rating is based. 

The vehicle with the lowest adjusted original 
price was awarded 180 points and received first 
place. The other vehicles were awarded a propor- 
tional number of points based on the cost of the low- 
est priced vehicle. It can be seen that tractor num- 
ber 1 received first place; tractors number 2, 3, 11, 
and lla tied for second place; and the identical 
tractors, 5 and 6, tied for third place. 


Performance Rating 


After considerable deliberation, it was decided to 
run six performance tests to which points were 
allocated according to their importance: 


Acceleration—20 points 
Deceleration—60 points 
Turning radius, right and left 
Maneuverability—30 points 
Gradeability—20 points 
Economy—30 points 


Table 2 shows the data taken from these tests. 


20 points 
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A. Walter Neumann, 


Best Truck — Tractor for the Job 


Column 1 shows the vehicle number. In the next column 4, in feet; maneuverability, column 5, the 
six columns, the figures at the bottom of each’ time required in minutes and seconds to enter a 
square show the points awarded, and the figures to difficult alley, back to a predetermined dock, and 
the right give the standing. drive out again; gradeability, column 6, the time in 

Acceleration, column 2, is expressed in degrees of seconds to negotiate a steep grade; economy, col- 
thrust; deceleration, column 3, in feet required to umn 7, the time in minutes and the distance in 
stop from a given rate of speed; turning radius, miles each vehicle operated on a measured gallon 


Table 2—Performance 
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Table 3—Driver Reaction 
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of gasoline over a predetermined route. Column 8 
shows the final rating expressed in standing and 
points awarded. 

Tractor number 9 was awarded first place. Trac- 
tor number 6 placed second; number 1la, third; and 
number 10, fourth. It was the decision of the judges 
that vehicle number 1 rated “unsatisfactory” in this 
test, since its performance in the deceleration, turn- 
ing radius, and gradeability tests was not up to par. 


Driver Preference 


Table 3 shows the data from the driver reaction 
tests. The driver scored the tractors on visibility, 
seat, gear shift location, hand brake location, ac- 
celerator position, starter button, dash panel and 
cab interior, climbing in and out, angle of steering 
wheel, size and steering ease, acceleration, length 
and pressure of clutch, ease of brake operation and 
smoothness, climbing power and getaway, maneuv- 
erability, and riding comfort. 

The final rating is shown in the last column of 
this table. The underlined figures in the lower left 
portion of each square indicate the points awarded 
and the large figure to the right the standing 
Tractor number 6 received first place; number lla, 
second place; number 11, third place; and number 
5, fourth place. 

Final Results 


Table 4 summarizes the test results, showing the 
final rating of each vehicle in standing and points 
awarded. 

Tractor 


number lla received first place with 
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375.5 points out of a possible 450. This tractor was 
in sixth place before the voluntary adjustments by 
the manufacturer. Tractor number 1, although in 
second place, was not considered because of its 
unsatisfactory rating in the performance test. 
Tractor number 6 won third place or actually sec- 
ond; and tractor number 2, fourth or actually third 
place. Tractor number 5, which was identical to 
tractor number 6, placed fifth or actually fourth. 
Several hundred tractors of those placing first, 


second, and third were purchased 
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Production 


of SUPERSONIC AIRCRAFT 


B. W. Clemens, 


IVE of the problems harassing planners of tooling 
and manufacturing procedures for supersonic 
aircraft are: 


1. Lack of room for accessories and equipment. 


2. Need for integrally stiffened skins of unprece- 
dented size. 


3. Unfamiliarity with some materials to be used. 


4. Requirements for holding very close tolerances. 
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5. Uncertainties as to quantity of aircraft of a 
given model to be built. 


1. Lack of Room 


Supersonic aircraft have relatively small volume. 
Overall dimensions are not necessarily small, but 
the volume of the wings and fuselage is small rela- 
tive to the amount of equipment, engines, and fuel 
which must be crammed into them. 

As the aircraft is squeezed in volume to minimum 
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possible dimensions due to increased speeds and 
minimum drag requirements, new equipment is 
piled in on top of an already large number of space- 
taking equipment items. This new equipment is 
for refrigeration required at high speeds at low alti- 
tudes, air conditioning and pressurization required 
at high altitudes, yaw dampers for satisfactory 
lateral and directional stability, slats or nose flaps, 
power boost or power control systems, ejection seats, 
and the additional radar needed because of high 
closing speeds and decreased vision at high alti- 
tudes. 

The drag of a wing at supersonic speeds varies 
with the square of the percent thickness of the air- 
foil. Also the fineness ratio of the fuselage is im- 
portant in determining drag at supersonic speed 
(fineness ratios of 12 or 15 being in order instead of 
6 or 7 for subsonic flight). That’s why such cram- 
ming is required to make good use of engine thrust 

not in overcoming drag, but in obtaining per- 
formance. 

On true supersonic aircraft we will have wing 
thicknesses reduced to perhaps 5% and a slender 
fuselage of minimum cross-sectional area. While 
all this cramming and squeezing in volume is re- 
quired for performance, an increased volume for 
fuel capacity is necessary. Thus, the main problem 
confronting the installation line today—and be- 
coming an even greater problem in supersonic air- 
craft—is density of installations. 

A high percentage of these installations is by 
necessity located in specific areas such as cockpits, 
access areas, or fuselage nose. This means that in 
an area where perhaps only two men can work at a 
time, large quantities of equipment must be in- 
stalled, connected, and tested. Proper regulating 
and sequencing of the installation work becomes 


more important. Work must be backed up further 
into sub-assembly structure groups. 

More coordination is required by tooling and 
manufacturing departments than ever. It becomes 
highly desirable to break assemblies into units 
which are engineered so that they can be opened 
up and installation work done prior to joining oper- 
ations. Terminals and plugs should be provided at 
break points, but our jam-packed supersonic air- 
plane won’t allow any excess poundage, so this 
breaking up must be done without design change 
that increases weight! This cramming of equip- 
ment requires an increasing amount of develop- 
ment work on the first plane and all pilot planes for 
changes affecting equipment installations (a con- 
tinuing business with almost every block of releases 
in aircraft) to develop wire bundles and tubing 
runs. 


2. Integrally Stiffened Skins 

Where there are thin wings and relatively high 
aspect ratios, beam or bending loads will determine 
design of the wing structure. Very heavy skins are 
required to carry the loads due to smaller beam 
depth. Brand new unsolved problems arise in the 
forming and machining of these heavy plates. New 
equipment not yet even designed is required. To be 
sure, the aircraft manufacturer can draw on other 
manufacturers for leads in solving these new form- 
ing and machining problems. For instance, form- 
ing rolls used in shipbuilding can be used to contour 
the wing skins. But very much closer tolerances 
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are requir.d, and differer.t materials are used. In- 
tegrally stiffened skins of large sizes requiring spe- 
cially manufactured machine tools are already a 
problem. These jobs can be done and are being 
done, but to do so economically is still a problem. 
The design trend for supersonic aircraft calls for 
more and more machined hog outs, forged parts, 
and castings—and less and less fabricated sheet- 
metal details. 

To keep weight to a minimum, higher strength 
ratings are obtained from forgings and hog outs. 
Finish-machined dimensions after heat-treat be- 
come a knotty problem requiring special cutters, 
grinders, and other equipment. Many of the stand- 
ard machine tools are taxed to their limits. 

One aircraft manufacturer estimates that this 
design trend toward machined details as opposed 
to fabricated sheet-metal details would mean that 
on spar-cap type milling alone, in order to meet a 
rate equal to his peak wartime rate reached in 1944, 
he would need 10 times the number of spar-cap 
mills. Tooling becomes a greater cost item per air- 
plane. Machine jig and fixture tools not only in- 
crease in number—they become more complex. 
Standard machine tools must be converted to spe- 
cialized equipment. Tool shops require greater 
machining and larger machine facilities to build 
these tools. Coordination and closer tolerances 
must be maintained on an increasing number of 
machine jigs and fixtures. 


3. New Materials 


As temperature rises due to adiabatic heating at 
higher flight speeds, there is a reduction in the 
strength of aluminum alloy. At flight speeds of 900 
mph at sea level or 1220 mph at 35,000 ft, the total 
temperature—that is, the temperature due to out- 
side air plus the adiabatic temperature rise—is 
200 F. This is sometimes used as a limit for 75ST 
aluminum where operation at this temperature is 
anticipated for a prolonged period of time. 

Titanium may be the solution to this problem, in 
spite of its diffculties in forming, machining, and 
turning. In the meantime, heavier gage materials 
—with the increased weight penalty—are used, to 
overcome this loss of strength in aluminum alloys 
due to heating to their critical ranges. Again, more 
machined sections and machining and forming of 
heavy extrusions and sheets faces the manufac- 
turer 


4. Close Tolerances 


The controversial problem of the effect of surface 
irregularities, tolerances, and deviations from the 
ideal lines of the loft board, becomes even more of a 
problem. 

The shape of the first 5-10% of the chord of a 
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wing is very influential in determining the maxi- 
mum lift as well as stalling characteristics of the 
aircraft, since premature separation near the lead- 
ing edge of the wing causes a large loss in lift. The 
accuracy requirements of this leading area are not 
materially different for supersonic flight than for 
subsonic flight. But the leading edge radius of 
thin airfoils is considerably smaller on supersonic 
aircraft. Thus, if the accuracy requirements are 
thought of in terms of percentage error in leading 
edge radius, we find we have the problem of holding 
cioser tolerances due to the thinner wings. 

This means that assembly tools must pick up and 
hold contours and cannot rely on formed parts and 
tooling holes to establish these contours. These 


assembly tools become more complex and out of 
necessity must not only hold accurate parts, but 
refuse to accept parts whose configurations are 
such that these closer tolerances cannot be held. 
The nose sections of the wing, tail, control surfaces, 
and fuselage must be built accurately, with fairing 
or smooth surfaces most important. 


5. Unknown Quantity 


Increased tooling and manufacturing costs on 
supersonic aircraft are a problem. For an airplane 
to be a success it must be economic for the customer 

not just an aerodynamically excellent curiosity. 

A tooling program, in spite of these additional 
problems and requirements, must be a compromise 
that can and will satisfy nearly all of the require- 
ments. Yet the cost of such programs must be held 
down, as this cost is an important part in the total 
cost of an airplane. However, tooling costs should 
not be held down if manufacturing costs are in- 
creased to such an extent that additional tooling 
expenditures would be justified. This is a tricky 
problem to try to solve when one can only guess at 
the number of planes to be built and how extensive 
the changes will be. 

All aircraft tooling must be designed so that it 
can be quickly and easily changed, and all tooling 
must be produced in a very short span of time. 
This is a real problem when you look back at just 
a few of the requirements of supersonic aircraft, 
and when premium overtime is running up your 
costs. 

It is hoped that with all the problems facing the 
aircraft engineer in finding new materials he can 
use, finding space for new equipment, designing for 
bending loads and the new requirements induced 
by supersonic flight, and better aerodynamic char- 
acteristics, he will also design for producibility of 
the model. He must produce a design such that the 
aircraft can be broken down and installations made, 
such that parts and sub-assemblies may be adjusted 
or placed on final sew-up so as to compensate for 
previous build-up of tolerances. 

It will take real ingenuity to solve all of the prob- 
lems presented by supersonic aircraft and those in- 
herited from subsonic craft in a manner that satis- 
fies all the various engineering groups plus tooling 
and manufacturing. 
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TANWOOD W. SPARROW, president of SAE 

in 1949, lost his life on August 14 when a 
truck collided with his passenger car. The ac- 
cident occurred near Southbridge, Mass., 
within 60 miles of Middleboro, Mass., where 
he was born 64 years ago. 


Sparrow was an engineer's engineer. He 
contributed to the progress of automotive en- 
gineering through his work on engines and 
vehicles as well as through his technical writ- 
ings and SAE activities. 


He started off on his automotive career 
right after getting his bachelor’s degree from 
Worcester Polytechnic Institute in 1911. In 
1949 his alma mater awarded him the honor- 
ary degree of Doctor of Engineering and 
elected him to its Board of Trustees. The 
first job he held was with Stevens-Duryea in 
Chicopee Falls, Mass. In 1914 he left to join 
the Metz Co., in Waltham, Mass., and became 
the firm’s assistant chief draftsman in 1917. 


A brief period of general engineering work 
followed with Robert Pollack Co., after which 
he went to the National Bureau of Standards. 
There he first worked with the newly con- 
structed altitude chambers, being chiefly con- 
cerned with testing Liberty and Hispano- 
Suiza engines during World War I. He also 
was connected with many projects of the Na- 
tional Advisory Committee for Aeronautics, 
which were carried on at the Bureau. 


He went to Studebaker in 1927 and rose to 
vice-president of engineering. There Spar- 
row built a national reputation—first as one 
of the top-flight engine and research special- 
ists in the country and, later, as an engineer- 
ing executive with an unusual ability of get- 
ting along with others in business. 


He led men’s minds by the clarity of his 
vision; their hearts by his understanding of 
their problems. He was modest, yet not 
reticent; humble, yet firm; independent in 
thought, yet cooperative in action. 


At the outbreak of World War II, he was 
Studebaker’s chief research engineer. During 
the War, he spent practically all of his time 
on Studebaker’s aviation program of building 
Wright aircraft engines. On that project he 
shouldered heavy, new technical and person- 
nel responsibilities and contributed signifi- 
cantly to the operation’s success. 








Sparrow was known as a man who made up 
his own mind, but made it up after he got the 
facts. He had a genius for getting into the 
facts of a subordinate’s or associate’s opera- 
tion, injecting specific ideas and suggestions, 
yet leaving the man in charge with a full 
sense of not having been interfered with. 


“Dynamic cooperation,” one recipient of 
Sparrow's interest called it—or, less formally, 
“mighty pleasant needling.” 


He also took an active interest in all phases 
of SAE operations. He had been chairman of 
the SAE Technical Board, an SAE Councilor, 
chairman of the SAE Washington Section, 
and served several years as chairman of the 
Publication Committee. He contributed reg- 
ularly to automotive technical literature; 
never wrote a paper for SAE that wasn’t over- 
whelmingly approved for publication in full. 


Sparrow was a bachelor. He took a good 
deal of pride in his collections of miniature 
elephants and miniature swords. 


He was one of 12 engineers chosen by 
authoress Edna Yost as “engineers recognized 
by their peers as men of high achievement” 
for her book “Modern American Engineers.” 
She found him too modest to talk about his 
own accomplishments. Only from his as- 
sociates was she able to find that Sparrow 
was an “automotive engineer who has con- 
tributed to better airplanes in time of war 
and better automobiles in time of peace.” 


“Sparrow was a New England Yankee,” one 
associate says, “wise and imaginative in his 
thinking; terse and laconic in his expression. 
His technical papers, as well as his com- 
munications of every kind, reflected a charac- 
teristic combination of sly humor and dis- 
arming matter-of-factness. He penetrated 
sham with a kindly mercilessness that de- 
lighted the shammer as much as the on- 
lookers. He won friends and arguments 
simultaneously in group activity by the sheer 
rightness of his reasoning.” 


He was to have been the principal speaker 
at the SAE banquet at the Centennial of En- 
gineering in Chicago this month. 


SAE will remember its 1949 President as a 
man who looked like a scientist, acted like 
an engineer, and was regarded as one of the 
industry’s best intellects. 



















































































































































































































































Cabin Pressurization 


HE features of the B-36 and its cabin-pressuriza- 
tion and air-conditioning system include: 

@ Bleed air from the turbo superchargers supplies 
air pressure. 

@ Pressure limit of 7.45 psi at 35,000 ft. 

@ Cabin heated by use of exhaust-heated ram-air 
through a heat exchanger. 

@ Hot-air defrosting of all transparent areas 
which must be kept clear. 

@Inward opening doors which allow pressure to be 
carried by entire framework of opening. 

eInner safety glass panel to increase decompres- 
sion time and prevent possible ejection. 


B-36 Cabin-Pressure System 

HE cabin-pressure source is bleed air taken from 
Tine reciprocating engine turbo superchargers. Air 
is bled from a supercharger in each of the six 
nacelles and is connected into a common wing mani- 
fold in each wing. The quantity of air taken from 
each turbo supercharger is regulated by a flow- 
limiting venturi. Check valves are provided at each 
of the take-offs from the superchargers to prevent 
reverse flow if an emergency shutdown of one or 
more engines is necessary. 

The wing manifolds are connected to a fuselage 
duct system and are controllable by electrically 
actuated shut-off valves which also incorporate a 
check-valve feature to prevent inadvertent loss of 
cabin pressure should a complete wing manifold be 
lost. The rate of cabin leakage permitted is such 
that cabin pressurization can be maintained on 
either wing manifold. 

Cabin pressurization is controlled by pressure 
regulators in both the forward and aft cabins. The 
regulators control isobarically from 8,000 ft to a 
pressure limit of 7.45 psi at 35,000 ft and then main- 
tain this pressure as a constant differential above 
this altitude. The advantage of having a multiple 
pressurization source, protective check valves, and a 
dual pressure system offers a high degree of relia- 
bility, and there have been no Known cases where 
cabin pressurization has not been possible because 
of a failure of the pressure system. 

The wing and fuselage duct systems are 5-in. 
diameter 52 SO aluminum welded tubes. Couplings 
are butt type bolted connections. 

Cabin heating is provided by ducting the cabin 
pressure air through a secondary heat exchanger 
which utilizes the heated air for the empennage 
anti-icing system. The anti-icing air is ram air 
heated by a primary heat exchanger in the inboard 
engine exhaust systems. There are no cooling air 


provisions provided. For ground cabin ventilation, 
low-altitude operation, and for increased airflow at 
high altitudes, a booster fan is provided. The 
booster fan, of the axial flow type, is driven by a 
twelve horsepower motor mounted in the duct sys- 
tem. The cabin temperature in the forward and aft 
cabins is controlled manually by the flight engineer. 


Pressure-System Problems 

There have been no major operational problems 
in the pressure system of the B-36, but there has 
been the big problem of providing adequate heat 
under extreme cold-temperature conditions and 
proper heat distribution throughout the cabins. In 
several instances, -100 F was encountered at alti- 
tudes of 40,000 ft. Heat distribution in the B-36 is 
complicated because of the large size of the cabins 
and the fact that the crew stations are at various 
levels within these compartments. The cabin heat- 
ing and pressurized air are used for the enclosure 
and blister defrosting, thus limiting the temperature 
to that which will not overheat the enclosure glass 
or blisters. 

To solve the problem of providing adequate heat 


The B-36 is classed as a heavy bombardment 
type aircraft and is designed for high-altitude 
strategic bombing. Its gross weight is above 
350,000 Ib, and it is powered by six Pratt 
and Whitney R-4360 reciprocating engines 
mounted in the wing trailing edge and driving 
pusher propellers. Four J-47 jet engines are 
mounted in pairs in a pod suspended under 
each outer panel. The jet engines are utilized 
for take-off and climb and to attain high per- 
formance in the target area. 

There are two pressurized compartments 
in the B-36. The nose compartment extends 
from the nose to the forward bomb bay, and 
the aft compartment extends from the bomb 
bay aft into the tail cone area. The cabins are 
interconnected by a communication tube ap- 
proximately 88 ft long for crew transfer from 
one cabin to another during pressurized 
flight. 
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in the B-36 


W. C. Dietz, 


and to improve the distribution, Convair-designed 
electric heaters are used at those locations where 
spot heating is required. The effects of solar radia- 
tion also exaggerate the heat-distribution problem. 
The pilot’s bubble canopy, which has a large trans- 
parent area and is the highest point in the forward 
cabin is provided with a separat> circulating duct 
system which takes cooler air from a lower compart- 
ment level. 

The necessity for adequate d:frosting provisions 
of transparent areas was established during the 
flight test phases of the airplane. Desiccant-typs 
double-glazed panels were tried but did not prove 
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entirely satisfactory. The present B-36 employs 
hot-air defrosting of all transparent areas which 
must remain clear of frost. 


Structural Design of B-36 


Paramount to the safety of high-altitude pres- 
surized operation is an adequate structural design 
of the pressurized compartments. In addition to 
providing ample margins of safety in the primary 
structural components, an important design factor 
is the prevention of progressive type failures. Be- 
cause the pressure loads are not immediately re- 





duced in cases of minor structural failures, there are 
possibilities of progressive failures due to overload- 
ing of the adjacent structure. 

Several experiences with explosive decompression, 
one while on the ground during a test program and 
the other while in the air, have indicated the neces- 
sity for elimination of progressive type failures. In 
the case of the failure during the test program, a 
pressure beam on a flat-type pressure bulkhead had 
insufficient stabilization of the compression flange. 
This resulted in a complete failure in bending of the 
bulkhead stiffeners and web, and the entire bulkhead 
was destroyed In the second instance, a hemi- 
spherical type bulkhead in the aft cabin blew out in 
flight while at slightly under maximum pressuriza- 
tion loads. Analysis of the failure indicated that 
some damage had possibly occurred in the bulkhead 
web which resulted in a complete loss of the bulk- 
head. In this case, the bulkhead was operating at a 
stress level of approximately 30,000 psi. 

A danger present in major failures of the type just 
described is the possibility of damage to primary 
structures or vital systems, such as the control sys- 
tem, from flying debris and expansion of air into 
areas which are not capable of taking even low 
internal pressures. 

Complacency toward the pressure-cabin design is 
difficult to avoid as long as no troubles are experi- 
enced, and the tremendous captive energy in com- 
pressed air is not fully realized until the effects are 
witnessed. 

The necessity for adequate structural pressure 
proof testing has been demonstrated in the test 
programs that have been run on the B-36. The 
experience gained from these tests have shown that 
the primary problems in producing an adequate 
structural design are not basic structural considera- 
tions but are small items of the detail design which 
can escape analysis. The production test proce- 
dures on the B-36 are to test each airplane to the 
maximum normal operating pressure and to check 
periodically individual airplanes to a pressure load 
just under the design limit pressure. The first pro- 
duction airplane in which any significant change is 
made, which could affect the structural integrity, is 
also checked at these higher pressures. 


Secondary Structures are Primary Problems 


Most important by far from the standpoint of 
possible failures are those items of a secondary 
structural nature, such as windows and doors. The 
B-36 uses laminated plate glass throughout the en- 
closures, laminated plastic for the sighting blisters, 
and optical plate glass for camera windows. 

The glass used in the enclosures is semi-tempered 
and is of the extended vinyl metal insert type con- 
struction. This design has proven ,very adaptable 
from the mounting standpoint as small variations 
in contour can be tolerated. It also provides suffi- 
cient flexibility in the mounting to accommodate 
the relative coefficients of expansion of the metal 
framework and the glass. While there have been 
no difficulties of a serious nature with this method 
of retaining the glass, there have been several prob- 
lems in its use. The main difficulty is that because 
the metal insert carries the entire pressure load 
from the glass into the supporting framework, a 
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prying action is set up which tends toward delami- 
nation. This has been a source of trouble primarily 
in the glass panels which are heated for enclosure 
anti-icing. 

No known failures have occurred directly as a 
result of delamination; however, the investigation 
of a glass failure which occurred while in pres- 
surized flight disclosed a problem which had not 
been anticipated. It was found, after exhaustive 
laboratory tests, that a failure can occur in a panel 
which is delaminated and is subsequently subjected 
to cold temperatures. 

The explanation for this type failure is that the 
vinyl plastic contracts at a rate approximately five 
times that of the glass. This sets up shearing forces 
between the vinyl and the glass on that surface of 
the glass which remains bonded to the glass opposite 
the delaminated area. These forces are of sufficient 
magnitude, if the delamination is of an extensive 
enough nature, to fracture the surface of the glass. 
If the glass is of semi-temper, this then destroys the 
equilibrium of the glass plate and results in an en- 
tire panel failure. To prevent delamination, it was 
found that external retaining means were required 
on those glass panels which were subjected to both 
heat and pressure. 

An improvement over the extended vinyl metal 
insert type construction is an extended vinyl metal 
insert stepped edge design. The inner glass lamina- 
tion in this type extends past the edge of the outer 
lamination to provide direct bearing support for the 
inner glass on the enclosure structure. There is, 
therefore, no prying action. This is considered 
essential if sea-level pressurization is used. 

The enclosure glass can get very warm from solar 
radiation. A considerable decrease in glass strength 
occurs with increase in temperature as the plasticity 
of the vinyl interlayer increases, and the glass lami- 
nations carry pressure loads as individual elements 
rather than as a homogeneous material. Unfortu- 
nately, stepped edge glass does present some instal- 
lation problems, as closer tolerances between the 
glass and the structure are required 

The plastic sighting blisters are of laminated 

construction and consist of outer laminations of 
methyl-methacrylate with an inner lamination of 
polyvinyl butyral. The mounting consists of rubber 
extrusions bonded to the base of the dome, which in 
turn are clamp-mounted to the structure. The 
laminated plastic material has many excellent 
qualities—among the most important are good opti- 
cal properties, light weight, resiliency, and formabil- 
ity. The undesirable features are its poor abrasion 
resistance and rather low strength. Because the 
material has poor abrasion resistance and is affected 
by some chemicals, such as cleaning fluids, used for 
aircraft maintenance there is a maintenance prob- 
lem. Ever"inytew of its objectionable features, the 
plastic material has proven excellent in service 
from a pressurization standpoint, and there have 
been no Known instances of a blister being lost. 
* No service difficulties have been experienced with 
the optical-plate-glass corner windows. These win- 
dows have minimum margins of safety of 500% 
which are required because of the inconsistent 
strength properties of glass. 

All of the doors, both external and internal, are 
designed to open inward. This is contrary to cur- 
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rent design trends; however, because inward-open- 
ing doors in which pressure can be carried around 
the entire framework of the opening offer sufficient 
advantage over outward-opening doors in which 
pressure loads are carried at a few concentrated 
points, it is felt that consideration should be given 
to this type design. A compromise solution to the 
door problem might possibly be the use of inward- 
opening doors on those main entrances which are 
frequently used and outward-opening doors for 
emergency escape in which the latching mechanism 
can be adequately safetied to prevent inadvertent 
unlatching. 

An associated problem of the B-36 doors is the 
need for door seals that will retain their flexibility 
and not crack at low temperatures. As the usual 
rubber compounds are not adequate, silicone-type 
rubber is used to eliminate leakage. 

The B-36 experience has not indicated that there 
are any unusual problems in sealing of structural 
seams for high-altitude operation. The presently 
available commercial sealing compounds are ade- 
quate for the temperatures and pressures that are 
encountered. Cabin sealing is accomplished by 
thiokol-type liquid sealant throughout the B-36. 


Oxygen-System Provisions 

The current B-36 airplanes are equipped with 
D-1 oxygen regulators. These regulators are pres- 
sure demand type and will supply 100% oxygen at 
a pressure of 30 mm of Hg at 50,000 ft. Although this 
equipment is effective in accidental decompression 
at altitude, considerable indoctrination is required 
in its use. Pressure breathing requires considerable 
physical effort and can, therefore, be continued for 
only approximately 10 min. This time, however, is 
sufficient to permit a letdown to a safe altitude 
where the normal demand oxygen system can be 
used. 

The adequacy of the pressure demand system was 
proven in an accidental decompression which 
occurred during a test flight of a B-36 above 
40,000 ft. Even though no one was injured, the 
necessity for rigid training and operational pro- 
cedures was brought out. The present standard 
operational procedures require the oxygen equip- 
ment to be in a ready position when at an altitude 
of 20,000 ft and to be on oxygen above 40,000 ft. 


Protection Against Decompression 

Occupants of a B-36 that suffered explosive de- 
compression would face two primary dangers 
anoxia (a condition arising from an insufficient 
supply of oxygen) and the danger of being in close 
proximity to an area of structural failure. 

The best prevention of anoxia would be a rapid 
descent to an altitude of approximately 10,000 ft 
Estimates are that this descent would have to be 
accomplished in 4 to 5 min. As has been stated in 
the section on Oxygen-System Provisions, the 10- 
min limit on the use of oxygen regulators allows am- 
ple time for the B-36 to make this descent. If the 
oxygen equipment failed, some physical damage due 
to the rapid increase in pressure with decrease in 
altitude might occur, but it would be considerably 
less dangerous than a rate of descent slow enough 
to eliminate this trouble. The possibility of incur- 
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ring aeroembolism (the “bends’’) is not great be- 
cause a descent rate rapid enough to prevent anoxia 
will also minimize this danger. 

The second problem of passengers or crew being 
near areas of failure cannot be overcome by location 
of the passengers and crew. A structural failure 
can occur at any point. 

However, if the structure is designed to prevent 
progressive structural failures, the problem can be 
confined to the most probable items of failure such 
as windows and doors. 

After a window was lost in the B-36 and a crew 
member ejected, several methods were considered 
to prevent a recurrence of this accident. The possi- 
bilities investigated were the use of safety harnesses, 
nets, and use of a secondary pressure barrier. The 
use of safety harnesses have proven satisfactory in 
some installations; however, they present a restric- 
tion to the normal crew movement and are not con- 
Sidered as satisfactory as providing a secondary 
pressure barrier. In this case, an inner safety glass 
panel was installed capable of withstanding the 
cabin pressure but not completely pressure tight. 
This design, while it will not prevent depressuriza- 
tion of the cabin, will increase the time of decom- 
pression and eliminate the possibility of ejection of 
a crew member. 

The possibility of incurring physical damage as 
a result of the expansion of internal body gases dur- 
ing decompression in the B-36 is not probable. The 
openings, such as the windows and doors which are 
the most probable cause of failure, are sufficiently 
small in relation to the cabin volume that the time 
elements of decompression are long enough to pre- 
clude any danger from this source. 

(Paper on which this abridgment is based is 
available in full in multilithographed form from 
SAE Special Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 


Excerpts from Discussion 


Allen W. Dallas 


Air Transport Association of America 


LESSON which detailed design engineers cannot 

afford to overlook is, as Mr. Dietz points out, 
that the primary problems in structural design are 
the small detail design items rather than the basic 
Struetural considerations 

The probability of progressive-type failures must 
be guarded against. A failure of this type once re- 
sulted from a broken propeller blade which pierced 
the cabin of a DC-6 and caused explosive decom- 
pression. The small hole made by the blade resulted 
in major structural damage. Perhaps armor plate 
over a section of the engine to deflect flying metal 
from hitting the fuselage should be considered. 

The point made by Dietz that the larger doors 
which are normally used might be inward-opening 
while emergency exits which are rarely used might 
be outward-opening would satisfy to some degree the 
problems associated with emergency evacuation both 
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on land and water—emergency exits for land evacu- 
ation should open outward, while for ditching in the 
sea, some of them should open inward. 


Vernon A. Peterson 
Air Line Pilots Association 


RESSURIZED cabins seem to cause greater fatigue 
p in tae a-rline pilot than had been encountered i. 
the older, nonpressurized aircraft. Some of th2 
possible causes of this fatigue are vibration, noise, 
humidity, pilot tension due to faster speeds, and 
especially lack of ventilation. What is needed is 
an air flow through the crew compartment of at 
least 30 cfm per crew members, using fresh, not 
recirculated, air; control of carbon monoxide con- 
tent; and some recording device to indicate the 
effectiveness of the ventilating system. 


Christopher Dykes 


British Overseas Aircraft Corp 


O prevent the possibility of ejection from a pre:- 

surized airplane because of structural failure, I 
believe that the Convair design of an inner safety 
panel, which is not completely pressure tight but 
can withstand the whole pressure, is very sound. It 
is being considered in England in at least one case. 
From the designer’s viewpoint, the great advantage 
of this panel is that some of the loads on the inner 
window can be taken in tension and not in shear, 
greatly reducing the weight. 

In complimenting Mr. Dietz on his very able ex- 
position of the B-36 pressurization system, I would 
like to pay a sincere tribute to all the Convair engi- 
neers who have helped to design and build and fly 
this aircraft—it is a truly magnificant airplane, and 
those of us who live in Western Europe have good 
cause to be thankful that it is available to your 
armed forces. 


Designing a Truck... 


K. C. Gordon 


Boeing Airplane Co 


INTERVIEWED some of the men here at Boeing 
on Mr. Dietz’s paper, and here is what they say: 


Bob Linforth: 


The cooling of large groups of electronic equip- 
ment is becoming an increasingly severe problem in 
new aircraft. Water separation and humidity con- 
trol also should be considered, particularly at lower 
altitudes during summer months when high-hu- 
m-dity conditions may be met. 


George Snyder: 

Design of pressurized structures should consider 
differential working pressure, fatigue, maintenance 
and corrosion, damage and rough handling, external 
pressure effects, and future development of the air- 
plane. Boeing policy on pressure design factors is: 

1. Ultimate design factor of 2 on pressure differ- 
ential stresses combined with maximum ultimate 
flight stresses for structures subjected to both con- 
ditions. 

2. Ultimate design factor of 3 on the pressure 
differential acting alone. 

3. Ultimate design factor of 2.5 on pressure acting 
alone on windows, doors, internal bulkheads, and 
similar structurés. 

4. A negative pressure of 1 psi is applied where it 
may be critical. 


John Fornasero: 

Careful attention should be paid to possible failure 
areas in consideration of the volume of pressurized 
compartments. This is brought out in the paper, 
but it is very important and should be remembered 
in the development of all openings which could be 
potential failure areas. 


calls for decisions on where and how truck is to be used, then on basic design, 


before undertaking engineering details leading to the creation of a well integrated unit. 


ET us assume that the truck to be designed is to 

be used in Southern California where bad trac- 
tion is no problem and that the combination of 
tractor semi-trailer and full trailer looks promising. 
When we take into consideration California’s legal 
limit of 76,800 lb gross combined weight, provided 
there is compliance with the law on axle loading 
and spacing, Fig. 1 gives an indication of the trac- 
tor requirements. Of the 60 ft overall length, 48 ft 
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R. C. Norrie, 


is used for bodies. This leaves 12 ft for clearances, 
cab, and engine, and since clearances will require 
approximately 6 ft that leaves only 6 ft for driver 
and engine. The driver needs 41% ft so the cab must 
be placed over the engine or beside it.. This leaves 
less than 10 ft for the tractor. 

Basic requirements for the tractor are then: a 
wheelbase of less than 10 ft, a cab-over engine, a 
rear axle loading of 18,000 lb gross and front axle 
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TOTALS 6.800 


1@,600 


Fig. 1—Layout of tractor and trailers to conform to State laws establishes length limitations to which design of all tractor components must contorm 


loading of 9,000 lb. This gives a uniform tire size 
all around. 

Plotting the horsepower requirements to move 
76,800 lb over level highways shows that close to 
200 hp will be needed to maintain 40 mph on the 
level without tailwind. Maximum payload and min- 
imum tare weight prompts consideration of a gas 
turbine, an aircooled gasoline, or a diesel engine to 
power the truck, but a diesel is chosen because it 
has proven its worth and is in wide use. 

The rear axle will have to have sufficient wheel 
bearing capacity, brakes and housing to support 18,- 
000 lb at the ground. Two axles are available to 
meet the requirements of this short wheelbase; both 
are two speed. One has the high speed gear reduc- 
tion taken through a bevel set with low speed step 
made through a planetary reduction. It is avail- 
able in malleable or cast aluminum alloy housings. 
In the other axle the first reduction is taken through 
a bevel set while high and low gear ratios are ob- 
tained through two sets of secondary reduction 
gears. It is available only with a pressed steel hous- 
ing. Both axles weigh approximately the same. 

There are just so many inches from the flywheel 
housing on the motor to the pinion shaft on the axle 
in which to place transmissions or gear changing 
mechanisms. If four or five-speed front transmis- 
sion and three-speed auxiliary transmission could 
be used it would have universal appeal, but their 
overall length plus necessary drivelines makes them 
far too long to use. There is a ten-speed transmis- 
sion on the market, but it cannot be made to fit into 
the limited space, and neither can a torque con- 
verter. So we finally settle for a five-speed trans- 
mission and two-speed axle. 

To get minimum weight we should use an alumi- 
num side rail for the frame. With a small increase 
in channel depth it is possible to get even greater 
strength than if we used a high strength, heat 
treated steel side rail, and there is a saving of about 
one-third in weight. Many other chassis parts, not 
subject to abrasion, can be made of aluminum alloy. 

A major problem in the maintenance of the COE 
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type truck has been accessibility. Design should be 
such that a mechanic can readily dispose of hood, 
pan, or cover without handing it to someone else 
Components and equipment should be placed so 
they won't get in the way of other parts requiring 
maintenance and where they can be serviced easily. 

We now have a cab tucked around the driver and 
engine, equipped with the best that we can devise to 
make the mechanic’s job as easy as possible. Be- 
cause we have such a short truck, we still have to 
dispose of some other items in this area or within 
the cab structure. They are: an air cleaner, ex- 
haust system, a 4 or 5-gal engine oil filter, and four 
6-v or two 12-v heavy-duty batteries. 

Air cleaners seem to be getting bigger and bigger 
all the time. It looks as if we can expect them to 
continue to grow as the need for more and more 
horsepower grows in trucks of this type. 

More horsepower means more fuel to be burned, 
and more fuel to be burned means more air to be 
cleaned. Since. present oil bath type air cleaners 
are at a very high stage of development, no rcduc- 
tion in size can be expected until a new cleaning 
principle is found. 

Mufflers may grow larger, according to present 
information. Batteries won’t change much in size 
unless engine size jumps considerably. The jumbo- 
size bypass oil filter might disappear since there 
have been many developments in oil filtering. 

These units will have to be tucked away in places 
where they can be serviced, and won’t get in the 
way of other items that have to be maintained. 

Innumerable design and construction considera- 
tions, major and minor, remain to complete the 
vehicle. Each is composed of many details which 
must be integrated into the final unit. Each part 
should be analyzed for its ability to perform its 
function properly, before assembling. (Paper, 
“Let’s Build a Truck,” was presented at SAE South- 
ern California Section, March 13, 1952. It is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to 
members; 50¢ to nonmembers.) 





ervices Favor 


Emergency Protection 


TATISTICAL service records do not provide 

either a conclusive or satisfactory answer to the 
question of the importance of emergency controls. 
This conclusion developed early as a result of the 
discussion under the panel leadership of C. J. Mc- 
Dowall. Difficulty in obtaining precise and factual 
data under service conditions on the frequency of 
use of emergency controls, whether due to an actual 
emergency or forgetfulness to use properly, was 
cited as the main factor affecting such an analysis 

Panel members from the military services did 
state that under adverse conditions of combat ser- 
vice, a high percentage of one type of returning 


aircraft made use of emergency controls. This in- 
formation together with an analysis of their gen- 
eral operating experience justified emergency pro- 
tection in single-engine aircraft. No emergency 
controls would be required for booster engines. In 
the case of twin-engine aircraft, the status of the 
development of the main controls and take-off 
power requirements would have to be considered 
in determining the need for emergency protection. 

Industry representatives stressed that past 
operating history was not necessarily a good cri- 
terion for the requirement of emergency controls 
on future installations, as such experience was 


Members of the round 
table panel shown are 
G. E. Beardsley, Jr. of 
Pratt G Whitney Air 
craft: C. J. McDowall of 
Allison, panel leader; 8 
J. Ryder of Bendix Prod 
ucts; and G. Constantino 
of Wright Aeronautical 
A. S. Atkinson of the 
Navy's Bureau of Aero 
nautics, R. A. Neal of 
Westinghouse, Lt. C. E 
Ryan of Wright Air De 
velopment Center, and 
R. M. Strock of General 
Electric were also on the 
panel 
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ontrols of 


Single-Engine Jets 


B. J. Ryder, 


gained under conditions for which the main con- 
trol was not designed. 

The need for emergency controls in jet-powered 
aircraft compared to the non-use of such devices 
with piston-engine-powered aircraft was justified 
by the service members on the basis of the relative 
newness of the jet engine and the rapid changing 
and much more severe conditions under which jets 
have to operate. In this connection, industry repre- 
sentatives voiced a plea for action on other ap- 
proaches to take care of dirt and salt water rather 
than requiring the engine and fuel system to digest 
them 

It was pointed out by the service members of the 
panel that emergency protection did not necessarily 
mean separate emergency controls if failure on the 
main control did not result in a catastrophic situ- 
ation. 

The requirement for dual emergency fuel-supply 
pumps with automatic failure protection received 
support from all concerned. 


Fuel-Metering Control 


In the case of the fuel-metering control, however, 
discussion indicated that generalization was diffi- 
cult if not unsound. Each system and application 
should be examined on its merits and weaknesses. 

As would be expected on such a controversial 
subject, sharp differences of opinion existed and 
often resulted in expression of opposite viewpoints. 
This was most evident on the need for failure sens- 
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ing and automatic transfer to the emergency con- 
trol. Opposing opinions were expressed by the two 
panel members from the military services. 

In general, fairly widespread concurrence in the 
following design philosophy for emergency fuel- 
metering controls was indicated. 

1. Major effort should be expended on the design 
of the main control to provide emergency protection 
so that no single failure of a functioning part would 
cause extreme hazard within normal pilot reaction 
time. (The Navy representative cited the value of 
complete failure analysis early in the design to help 
accomplish this end.) 

2. Design for emergency protection must consider 
performance, reliability, and ease of maintenance. 
Some compromise in performance and pilot luxury 
must be made in the interest of simplicity, reliabil- 
ity, and combat efficiency. 


3. The emergency control, if used, should be as 
simple as practical with its use under control of the 
pilot. 


4. Engine operation with any emergency control 
does not need to be as flexible or foolproof as the 
main control system. It is intended primarily to 
give protection to the pilot and aircraft and not to 
carry out combat missions. 


5. Complex automatic sensing robots, switches, 
variable-datum mechanisms, and safety devices be- 
come too bulky and tend to create more hazard than 
those they are intended to protect against. 





HE spirit of cooperation between automotive 
and tire engineers has produced remarkable 
past accomplishments. 


But it's time to take a good look at present- 
day trends to see if reevaluation of some prob- 
lems won't lead to better and safer cars and 
tires. 


This discussion provides food for thought in 
this direction. 


Proper Front-End Alignment Essential 


NE of the basic factors in good tire performance 

is correct front-end alignment. 

It’s recognized that 2 deg positive camber is suffi- 
cient for good handling qualities ... that greater 
camber produces faster and more irregular tire 
wear. 

Accepted limits for toe-in are 1/16 to ¥% in. and 
toe-in of \% in. is sufficient to cause a decrease of 
15 to 20% in tire life. 

An analysis of the forces produced by camber and 
toe-in indicates very clearly that these forces are 
not related and should not be used to compensate 
for each other. 

Camber produces a long and short radius on the 
inner and outer edges of the tire tread which causes 
uneven wear. That’s because the outer or shorter 
radius trys to catch up with the inner radius. This, 
in turn, tends to make the tire roll outwardly in a 
circle, but the tie-rods restrict this tendency. 

Toe-in produces a slight side scuffing across the 
entire tread. Excess toe-in introduces an addi- 
tional unrelated type of scuffing that further re- 
duces tire life. 

Best alignment is obtained with a minimum of 
camber and toe-in. And both quantities should be 
set with their respective gages ... never on the 
roll-on or scuff type gages that prescribe a certain 
toe-in for an existing camber. 

Independent suspensions have introduced an- 
other cause for error in alignment—that of toe-in 
and camber changes during the total spring deflec- 
tion cycle. A toe-in change greater than ‘%% in. 
will cause fast tire wear, especially if this change 
occurs in compression or the middle deflection re- 
gion. Most cars are very satisfactory in this re- 
spect, but in earlier models reductions in this toe-in 
change resulted in as much as 30 to 40% improve- 
ment in front tire life. 

Caster has never been found to affect tire life. 
The amount used depends largely on the “bicycle 
stability” factors of the suspension. 


Discussor P. H. Pretz, of Ford, strongly supported 
setting camber and toe-in with their respective 


"Safer Cars’ 


gages and condemned the use of scuff-type gages 
As for toe-in changes during the spring compression 
cycle decreasing tread life, Pretz reported that a 
toe-out change during compression resulted in 10 
to 15% greater tread life on more than one make 
and model of car. 

Oldsmobile’s D. C. Perkins chimed in with the 
thought that caster can indirectly affect tive life 
Wnaen caster is excessively high in either a positive 
o: negative direction, he noted, shimmy may re- 
sult and this affects tire life 


Correct Rear-Axle Alignment a Must 


EAR-AXLE alignment has become increasingly 

important with introduction of more powerful 
engines. 

With earlier engines, an axle that was strong 
enough to support the weight generally had enough 
fore and aft stiffness to prevent toe-in changes dur- 
ing power applications. However, present-day en- 
gines develop enough torque to force the two tires 
lightly ahead while the center of the axle remains 
stationary. This can result in toe-in of as much 
as 3.16 to % in. . and excessive wear on the in- 
ide of the rear tires. 

Reason for this uneven wear, tests showed, is that 
the slight amount of toe-in causes the tire to roll 
Slightly, imparting additional pressure to the outer 
shoulder ribs. This causes these ribs to plant them- 
selves firmly, and the inner shoulder ribs—relieved 
of some of their former pressure—necessarily take 
the bulk (about 75%) of the side motion present in 
tread deflection. 

There are two ways to improve this condition: 

1. Use axles with greater fore and aft stiffness. 
(This is the most satisfactory answer for best all- 
around results.) 

2. When rear axles cannot be stiffened, toe them 
out slightly to a point where the angularity of mo- 
tion of the inner and outer portions of the tread is 
balanced. 

It can be argued that toeing the axle out results 
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Challenge to 


Tire and Auto Engineers 


E. A. Roberts, 


in the tire running with a slight toe-out condition 
during normal operation, resulting in a slight re- 
duction in mileage for the slow driver. However, a 
definite gain accrues to the normal and fast driver 


This condition of uneven wear is usually more 
apparent on the right rear wheel, observed discussor 
D. C. Perkins, of Oldsmobile. That's because this 
wheel has a tendency to unload with the torque 
reaction, whereas the left rear wheel tends to in- 
c-ease in loading 

It’s debatable whether stiffening the rear axle 


in the fore and aft direction constitutes the most 
satisfactory answer. In fact, Oldsmobile engineers 
found this to be the very thing that made the job 
of correcting the condition a long and difficult one 

It was found, however, that a little bit of toe-out 
goes a long way towards correcting this condition 

. if the axle housing is strong enough both verti- 
cally and horizontally to do a normal job without 
taking permanent set. 

While it can be argued that towing-out the axle 
might reduce mileage for the slow driver, dozens of 
tests have not confirmed this. This can be ex- 


Table 1—Weight Distribution Trend for 4-Door Sedans 


o 
’0 


Year Front Weight 
1935 50 
1951 57 
1935 48 
1951 56 
1935 47 
1951 57 
1952 57 
1935 47 
1951 56 


1935 49 
1951 50 
1952 50 
1935 47 
1951 57 
1935 49 
1951 54 
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0 
Rear Weight 


0 


Hp/'Lb (Rear Increase 
50 0.061 

43 0.074 21 
52 0.045 

44 0.064 


53 0.053 
43 0.080 
43 0.095 


53 0.059 
44 0.080 


51 0.053 
50 0.077 
59 0.087 


53 0.054 
43 0.083 


51 0.059 
46 0.091 





plained by the fact that—slow or fast— it takes a 
certain amount of power to move a car at road load, 
which tends to straighten out the towed-out axle 
On the other hand, the straight axle would have 
some toe-in under normal driving conditions 

Thus, the secret lies in the selection of a moder- 
ate amount of toe-out—about 1/16 in. 


Weight Shift Weighs Heavy on Engineers 


UBLIC demand for more streamlined styling 
. plus a desire to cradle the driver in the middle 
of the car—-has resulted in a redistribution of ve- 
hicle weight. As a result of this trend, see Table 1, 
the ratio of horsepower to weight on rear tires has 
increased by as much as 79%. 

With these lower rear weights and new high 
torque engines, it’s comparatively easy to break 
traction on the rear tires. This is true not only for 
wet pavement, but also for dry pavement covered 
with a film of dirt or sand. 

In addition, increased speed is another reason 
why improved traction is necessary. National Bu- 
reau of Public Road charts show that 42% of pas- 
senger cars are operated at speeds exceeding 50 
mph. What’s more, in the Middle West and West, 
over 50% are operated above 50 mph .. . and 18% 
exceed 60 mph. 


Greater Safety Foremost Objective 


All this adds up to one thing—tire and automotive 
engineers have a definite responsibility to improve 
safety from the standpoint of traction. 


This reversal of weight distribution during the 
past 20 years has also been costly argued P. H. 
Pretz, of Ford. ‘Tire, brake, steering, and suspen- 
sion problems have been magnified ... and rear 
traction has decreased 

Let's hope that the pendulum has reached the 
end of its swing: that the trend may once more be 
reversed; that car manufacturers will start lend- 
ing a cooperative hand to tire manufacturers; and 
that front overloads will be reduced without using 
an unnecessarily large tire in the rear 


One way to provide better traction is to design 
tread elements that act as ribs when freewheeling 
down a highway, but which break up into separate, 
interlocking elements when needed for traction. 

Improving stability is another way to increase 
safety for better stability means better trac- 
tion. Dangerous skids can be started by over-cor- 
rection in handling due to wind, road conditions, or 
instability of cars or tires. 

Prevention of misalignment of all types and rota- 
tion of tires both help retain non-skid on tires, thus 
both are definite safety promoters. 

In short, improvements in the direction of greater 
safety—especially as regards traction—should be 
made even at the expense of minor compromises in 
other directions. This should be the number one 
consideration of automotive and tire engineers. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 


70 


Oral Discussion 


By H. P. Hayes 
Ford Motor Co. 


Question: 

With the general trend toward higher loads on the 
front tires and more powerful engines, can we expect 
more rapid tire wear on the front due to the high loads 
or more rapid wear on the rear due to increased slip- 
page of the wheels under increased drive loads? 


Answer: 


The trend is bad for both front and rear tires. The 
increased load makes the front tires wear faster; the 
decreased load on the rear tires makes them spin more 
readily. However, the weight shift is more serious 
from the traction standpoint than from the wear one 


By C. Hagler 


Buick Division, General Motors Corp. 


Question: 
What effect does power steering have on tire wear? 


Answer: 

Power steering may wear out tires faster, but it will 
keep them more uniform. That’s because less effort 
is required in steering and many drivers will thus go 
around turns faster. This causes faster wear, which 
gives tires less chance to develop irregular wear. 


Question: 
Why is more tire stability required with power steering? 


Answer: 
The mere fact that many drivers will take turns faster 
makes it essential that tires have more stability and 
traction 


By O. J. Wolfer 


Pure Oil Co. 


Question: 

It seems like every time a modification is made in tire 
or car design, the customer increases speed accordingly 
so that the end result is the same—an unsafe condi- 
tion. Where does it end? 


Answer: 

This is true in the case of extremely fast drivers 
However, there are a lot of people with fixed driving 
habits as far as speed is concerned .. . and, in their 
case, a tire with more traction would represent a net 
gain in safety. 


Question: 

Are unbalanced inflations a practical solution to heavy 
front loading and light rear loading of cars? Is this 
recommended; that is, higher inflations in front and 
lower in rear? 


Answer: 


Unbalanced inflations give better stability. But a 
slightly higher inflation pressure, such as 28 lb, in all 
tires would be better for traction and most operations. 
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Static Discharge Protection 


for Aircraft Antennas 


M. M. Newman, 


HE antennas of transport aircraft frequently in- 

tercept static discharges, and a current surge con- 
ducted along the antenna lead-in frequently dam- 
ages radio equipment and, in some cases, has 
resulted in fires. Airline experience indicates that 
simple bypass gaps, which have often been used at 
the antenna post, are ineffective for many discharge 
current wave shapes. 

An effective antenna protection unit (illustrated 
in Fig. 1) was consequently developed, which, be- 
sides protecting the radio equipment, also records 
the bypassed lightning current and charge magni- 
tudes. The principal merit of this method is that 
it provides protection against all types of discharge 
current surges, regardless of wave shape, with a 
minimum of energy transfer into the radio equip- 
ment. The basic circuit of the spark gap and series 
condenser method is shown in Fig. 1. 

The operation of this protective method is as 
follows: A condenser, C (as shown in Fig. 1) having 
approximately ten times the capacity of the an- 
tenna is placed in series with the antenna lead-in 
wire and as close to the feed-through insulator as 
possible. A spark gap G is provided to ground from 
the antenna side of the condenser to divert the dis- 
charge current to the structure of the airplane 
The setting of the spark gap should be such that 
transmitter voltages will not cause it to are over 
The condenser should have a breakdown voltage 
higher than that of the spark gap, with adequate 
safety margin. When discharges strike the an- 
tenna, the condenser will charge to the spark gap 
breakdown voltage and the rest of the discharge 
current will be diverted across the gap to the air- 
craft structure. Thus, the maximum surge energy 
that can go to the radio equipment is the charging 
energy for the series condenser. The purpose of 
resistor R is to bleed stray charge off the antenna, 
which might otherwise cause corona and associated 
radio interference. 

Recording features were simply incorporated by 
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Fig. 1—Schematic diagram and illustrative sketch of protective and 
current-recording arrester for discharges to antenna 





mounting steel strips, located so as to indicate crest 
current values by the degree of their magnetization. 
Analysis of the sphere gap pitting, after a discharge 
has been passed, indicates the total charge transfer. 

Througn the initiative and cooperation of Amer- 
ican Airlines, Inc., fifty of the experimental protec- 
tive and recording units were placed in operation 
over a two-year period. Whenever the antenna was 
struck, the protective gap cartridge was replaced by 
a spare and the original gap sent to the Lightning 
and Transients Research Institute for analysis. In 
all cases the protective unit provided protection to 
the equipment and at the same time also contrib- 
uted new data. It was thus determined that most 
of the intercepted discharges were of low current 
magnitudes (of the order of 5000 amperes) but of 
relatively long duration and high charge (of the 
order of 100 coulombs) transfer. Related data on 
the discharges encountered was recorded on a 
simplified questionnaire. 

This cooperative arrangement worked out very 
well as American Airlines was saved radio equip- 
ment damage, and at the same time the Institute 
received quantitative data on cloud-to-cloud dis- 


Military Vehicles . . . 


... have a strenuous birth and a struggle 
weeds out the unfit and begets fewer and 
tenance and supply problems. 


O have all military vehicles made by a single 

manufacturer would simplify supply and main- 
tenance, but it would be impracticable. Production 
facilities would be too limited and concentration 
would be hazardous. The practical approach is to 
have unification of design. 

Design unification has been aided by unification 
of the armed services. Ordnance has the responsi- 
bility of design, procurement, storage, and issue of 
all standard military vehicles, or standard chassis 
for installation of special equipment, for 14 principal 
using agencies and some lesser ones. 

The original request for a new type of vehicle will 
include information as to purpose, limitations, mili- 
tary role and other features. If the proposed ve- 
hicle appears practicable and producible a descrip- 
tion known as “military characteristics” is prepared 
and sent to all arms and services for their consider- 
ation. Some will have no use for it; others will find 
fault. 

Arriving at a compromise is the tough part. All 
agencies involved must sign the same paper, known 
as Ordnance Committee Minutes. When the last 
item has been settled upon, passed by Ordnance 
Technical Committee and approved by higher au- 
thority, the agreement goes to the Detroit Arsenal, 
the engineering office of the Tank & Automotive 
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charges. Because of the research importance of 
the data, these experimental protective units are 
being made available to other airlines interested in 
cooperating with the Institute’s program of dis- 
charge protection researches. 

The data are expected to be of importance in de- 
termining the extent to which protection safety 
margins need to be carried. Also, the data from 
the returned gaps and questionnaire program should 
eventually resolve questions as to intensity of dis- 
charge currents at various altitudes and locations. 
Through wider and continued use of the question- 
naires it is hoped also to resolve such questions as 
discharge stroke probabilities to be expected with 
various operating factors of geographical location, 
altitude, temperature, speed, and aircraft size. 

Later papers will evaluate further results of this 
cooperative program with the airlines and take up 
other discharge protection phases of importance to 
transport aircraft. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 


to reach maturity. But Ordnance practice 


better products with simplification of main- 


Alfred C. Joy 


Branch of Ordnance Research & Development Di- 
vision, where specifications are drawn up and sub- 
mitted to industry to figure on manufacture. 

The successful proposer builds one or more models 
for test and elimination of “bugs,” in which job the 
Aberdeen Proving Ground, Detroit Arsenal, and 
manufacturer are joined. Then the customer has 
to be sold, which means that user testing boards 
have to decide upon the fitness of the vehicle. If 
the vehicle is basically satisfactory, modifications 
are agreed upon and the project becomes an item to 
be procured by the Industrial Division, distributed 
and supported by Supply & Maintenance Divisions 
of Ordnance. 

The system does not cut down on paper work, but 
it has resulted in reducing the variety of vehicles 
built and in cutting the list of parts required to 
nearly one-half what it was in World War II. 

Many types of automotive devices, materials, and 
processes are offered to Ordnance because it is al- 
ways seeking something better and because a pro- 
poser feels that a big customer like the government, 
in which he has a stake, should buy regardless of 
need. Even though proposals have interesting auto- 
motive applicability they may be turned down for 
reasons hard to explain. Unless a proposition ful- 
fills at least one of the following requirements, the 
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expense will not justify military adoption. These 
three requirements for a unit or a process are, 


1. It must meet satisfactorily an existing military 
requirement for which no provision has yet been 
made. 

2. It must be an outstanding improvement over 
present devices or methods. 


Engine Health .. . 


.. depends upon a host of variables. 
to engine wear and cleanliness. 
high temperature. 


NGINE performance and service life can be in- 

fluenced by many variables which can be grouped 
under the classifications: operating conditions, en- 
gine adjustments, and fuels and lubricants. 

Combustion chamber deposits are one of the 
many factors affecting knocking characteristics, 
and consequently the octane requirement. When 
the engine is clean it has the lowest octane require- 
ment. As deposits accumulate the requirement in- 
creases. Eventually, both deposits and octane re- 
quirement reach a state of equilibrium. This 
explains why some cars can operate on regular fuel 
when new and later require premium fuel to pre- 
vent Knock. 

Tests reveal that operation on either unleaded or 
heavily leaded fuels resulted in practically the same 
final octane requirement. The deposits are differ- 
ent in composition, weight and volume, the un- 
leaded fuel deposit weighing much less than that 
from the leaded fuel, but both are equivalent in 
knocking harm. 

The air-fuel mixture ratio exerts considerable 
influence on combustion knock. With primary 
reference fuels the maximum octane, or maximum 
knock, occurs at the mixture ratio that gives maxi- 
mum power. If the ratio is richer or leaner than 
that of maximum power, the octane requirement 
decreases. This appears to be contrary to common 
experience which indicates that knock becomes 
louder as the mixture becomes leaner. 

To explain this, a regular grade fuel of 86 octane 
research rating was run in the same engine, under 
the same conditions, and its performance measured 
at the various air-fuel ratios. The data showed 
that under lean conditions the effective perform- 
ance of the fuel had dropped off more than had the 
octane requirement of the engine. Thus, with the 
engine requirement being greater than the fuel 
rating, Knock occurred. The leaner the operation, 
the greater the difference between the requirement 
and the rating and the louder the Knock. Con- 
versely, at rich mixtures, the effective fuel rating 
exceeds requirements by a significant margin and 
knock does not occur. This behavior shows why 
most commercial fuels tend to knock when the en- 
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3. It must function equally as well as the existing, 
but cost less or require less maintenance. 


(Paper, “Planning the Military Transport Fleet,” 
was presented at SAE Washington Section, March 
18, 1952. It is available in full in miltilithographed 
form from SAE Special Publications Department. 
Price: 25¢ to members; 50¢ to nonmembers.) 


Operating temperature is of major importance 
Low temperature now causes more trouble than 


Jay Brent Malin 


gine is lean and why rich operation tends to sup- 
press knock. 

Coolant jacket and carburetor intake air tem- 
peratures also influence engine octane require- 
ments. An increase in either will cause an increase 
in knocking tendency. 

Spark plug deposits are affected by temperature. 
If the plug operates at low temperature one type of 
material will be deposited on it, while at a higher 
temperature a different deposit will be laid down. 
In general, deposits on low temperature surfaces 
have a higher electrical conductivity than those 
formed on high temperature surfaces. This sug- 
gests that to decrease fouling, spark plugs should 
be run fairly hot 

Although relatively little trouble is now encoun- 
tered with hot operation, trouble is continually ex- 
perienced when engine operation is carried out at 
temperatures that are too low. Here are six sug- 
gestions for decreasing maintenance cost under 
cold type operation such as short trips or prolonged 
idling at low temperature: 

1. Thermostats should be present and operating. 
The minimum opening temperature should be 160 
to 180 F. A cooling system with radiator by-pass 
piping is strongly recommended. Radiator covers 
or shutters are beneficial. 

2. Inlet manifold heat controls should be freely 
operative and inlet manifolds should be cleaned of 
deposits at overhaul. 

3. Crankcase ventilation should be adequate for 
speed or condition under which engine is operated. 
A positive blower type may be required. 

4. An oil filter of adequate capacity and close 
filtration is desirable. 

5. A heavy duty oil, such as MIL-0-2104, or in 
extreme cases a high additive Series 2 oil, is helpful 
in reducing sludge and varnish deposits. 

6. A good, stable, clean burning, non-deposit 
forming gasoline is essential. 

(Paper, “Practical Aspects of Automotive Engine 
Operation,” was presented at SAE Salt Lake City 
Group, March 24, 1952. It is available in full in 
multilithographed form from SAE Special Publica- 
tions Department. Price: 25¢ to members; 50¢ to 
nonmembers.) 





RESENT-DAY vacuum-hydraulic power brakes are 

far better than prewar vacuum systems. Why are 
they better? 

First and foremost, they're better because they 
combine all the separate components of older type 
vacuum systems into a self-contained unit. 

This means that they suffer very little—if at all 
from these major disadvantages of prewar vacuum 
systems 


1. Inefficiency due to mechanical losses. 

2. Possible inconsistent operation due to variable 
friction and wear in external moving parts. 

3. Impossibility on occasion to provide adequate 
power due to space requirements. 

4. Major service and maintenance problems due 
to the specialized nature of installations on various 
vehicles 

5. Inflexibility from the standpoint of inter- 
change of power equipment to suit varied braking 
requirements 


How then do these vacuum-hydraulic units work? 
What are their virtues? We will see 


How New Units Work 


Fig. 1 shows a sectional view of one such unit, the 
Bendix “hydrovac.” It shows that the three major 
parts—power cylinder, hydraulic cylinder, and con- 


How Are 


trol valves—are all grouped in one unit. The hy- 
draulic line from the master cylinder, the hydraulic 
line to the wheel cylinders, the vacuum line, and the 
air-cleaner line are the only connections necessary 

Hydraulic brake fluid on its way from the master 
cylinder to the wheel cylinders passes through the 
hydraulic section of the power unit. The function 
of the hydrovac is to multiply the hydraulic pressure 
so that the wheels receive several times the pressure 
the driver is creating physically in the master cylin- 
der. The valve is actually operated by the master- 
cylinder pressure. It regulates the power-cylinder 


Fig. 1—All major parts are combined in one sealed unit in Bendix vacuum-hydraulic power brakes 
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Today's Power Brakes? 


W. R. Williams, 


vacuum so that the resulting wheel-cylinder pres- 
sure is always proportional to the master-cylinder 
pressure. 

Many Virtues 


Fig. 2 shows a complete vacuum-hydraulic power 
system. Just what has this type of equipment meant 
to the power braking picture? It has meant: 


@ Elimination of all external moving parts. 

@ Improved system efficiency. 

@ Protection against dirt, water, 
tamination, since it is a sealed unit. 


and other con- 


@ Simplified maintenance and service—and its 
one-unit character puts it in a class with generators, 
starters, and carburetors on which exchange plans 
function efficiently. 

@ Easy field adaptation to non-powered, or im- 
properly powered, vehicles—especially since it can 
be mounted anywhere on a chassis and space limita- 
tion is no longer a factor. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 


Fig. 2—This complete vacuum-hydraulic system has many virtues (see text) 
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TECHNICAL 


COMMITTEE 


Progress 


Pilots Get Welcome Assist 
From Electronic Flight Directors 


——— AND MORE airline pilots to- 
day are getting acquainted with 
flight directors ... and finding them 
pretty good friends. They’re discover- 
ing that this unique electronic device 

-which tells a pilot when his plane is 
on a pre-selected flight plan—makes 
their job a lot easier. Pilots in flight- 
director-equipped planes need only 
watch this instrument—and keep it 
zeroed—to stay on course in any kind 
of weather. 

Flight directors are rapidly becom- 
ing standard equipment in many 
planes today, thanks to the increas- 
ing number of ground installations— 
so necessary to their operation—that 
are being established. With this trend 
toward greater use of flight directors, 
however, has come a new problem . . 
and SAE has been asked to tackle it 

Since flight directors will be—and 


Pan American's Norman S. Smith is chairman 
of the A-4 panel which is developing an 
aeronautical standard for flight directors 
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than one 
it’s impor- 


are being—made by more 
instrument manufacturer, 
tant that they all work more or less 
the same way . and that they meet 
certain minimum requirements. There- 
fore, instrument manufacturers re- 
cently requested Committee A-4, Air- 
craft Instruments, to undertake the 
job of preparing an _ aeronautical 
standard for flight directors. 

Already, an A-4 panel is well under- 
way on this project. At its last meet- 
ing, it completed the second revision 
of a proposed standard. Next step is 
to submit it to the main committee for 
its comments and suggestions 

In its present state, the proposed 
standard covers many aspects of flight 
directors, ranging from general oper- 
ating characteristics . . . to specifying 
ambient conditions under which these 
instruments must operate satisfacto- 
rily 

It specifies, for example, that each 
indicator shall have a steering pointer 
which moves right and left of a zero 
reference. (See box on next page.) It 
further states that departure of the 
steering pointer from the zero refer- 
ence shall result from any one—or any 
combination—of the following signals 

© Displacement of the aircraft-head- 
ing to the right of the pre-set heading 
shall deflect the pointer to the left of 
the zero reference. 

© Displacement of the aircraft in roll 
to the right shall deflect the pointer to 
the left of the zero reference. 

© Displacement of the aircraft to the 
right of the radio track shall deflect 
the pointer to the left of the zero refer- 
ence. 

Other provisions outlined in 
proposed standard include: 


this 


® Each indicator shall have a pointer 
that registers displacement of the air- 
craft about the pitch axis by deflecting 
above or below a zero reference. 

®A heading selector to permit set- 
ting the desired magnetic heading into 
the flight director system 

®A function selector to permit se- 
lecting the various uses of the flight 
director, such as a flight instrument to 
follow a radio track, to follow an ap- 
proach beam, or to maintain constant 
altitude 

® Radio interference, vibration, tem- 
perature, humidity, altitude, and safety 
requirements 

Credit for preparing this material 
goes to eight members of an A-4 panel 

chairman N. S. Smith, Pan Ameri- 
can; C. Russell, Republic; O. E. Patton 
Civil Aeronautics Administration; K 
Hobein and R. Bell, Eclipse-Pioneer 
Division, Bendix Aviation; F. G. Nes- 
bitt, Sperry Gyroscope; N. L. Graham 
and J. A. Biggs, Collins Radio Corp 


Four AMS Approved 
By Technical Board 


*AMS 2640D—Magnetic Particle In- 
spection—15 ballots returned (13 ap- 
provals, 2 waivers, no disapprovals). 
*AMS 5797—Welding Electrodes, 
Coated, Alloy, Corrosion and Heat 
Resistant, Cobalt Base—16 ballots re- 
turned (12 approvals, 4 waivers, no 
disapprovals) 

-AMS 2201B—Tolerances, 
and Aluminum Alloy Bar, 
Shapes, Rolled 

* AMS 4775 — Brazing Alloy, Nickel 
Base; 14 ballots returned (13 approv- 
als, 1 waiver, no disapprovals) 


Aluminum 
Rod and 


1952 SAE Technical Board 


G. A. Delaney, Chairman 
P. C. Ackerman 
B. B. Bachman 
H. W. Browall 
R. D. Kelly 
. P. Kroon 
. P. Lansing 
. P. Lewis 
. G. Lundquist 
. MacPherson 
. Meyer, Jr. 
. Nuttila 
. Piasecki 
a) s. Pigott 
. Tanquary 
. Walworth 
. Worthington 
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A Flight Director Aids a Pilot . 


. by telling him what he has to do to keep his plane on a pre-selected 


flight plan 

One such flight director 
above instrument panel 
directors.) 


As long as the plane stays “on” the pre-selected flight plan 
it be compass heading; radio track; glide path, localizer (‘or both) 
on the Zero Reader will intersect on the bullseye 


needles 


-the Sperry Zero Reader 
(Collins and Eclipse—Pioneer also make flight 


is shown on the 


whether 
the 
But when 


the plane moves off course, the needles immediately signal this informa- 


tion to the pilot by moving off the zero reference point. 


Depending on 


which direction they move, the pilot knows the control application 
necessary to get the plane on a heading that will bring it back “on 


the beam.” 
position 
on—the proper course. 


the plane will make an asymptotic approach to 


With the needles again centered and maintained in this 


and stay 


Thus, pilots in flight director-equipped planes need only watch this 


instrument—and keep it zeroed 


kind of weather. 


to seek and stay on course in 


any 


Wider Tire Rims on Tractors Not Justified 


HERE'S no particular advantage to 

using wider-than-standard rims on 
large tractor tires to improve tractor 
drawbar pull and efficiency, according 
to a report submitted to the SAE Trac- 
tor Technical Committee. This is the 
conclusion drawn from extensive tests 
recently completed at the U. S. Depart- 
ment of Agriculture’s Tillage Machin- 
ery Laboratory 

Sponsored by the Tire Industry 
Advisory Committee, these tests showed 
no significant difference in the per- 
formance of 14-26 in., 6-ply, button 
and bar type tractor tires when 
mounted on 12-, 14-, 16-, and 18-in 
rims and operated at the same loads 
and inflation pressures. And this held 
true not only for tires tested on dry 
sand ‘as reported in SAE Journal, 
March, 1952, pp. 45-48) .. . but also 
for those tested on sandy loam, clay 
loam, and even on medium-rough- 
finished concrete. 
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These tests may prove to be the 
needed eye-opener for tractor users, 
who have felt for years that use of rims 
wider than standard pays dividends. 
As one engineer put it at the 1950 SAE 
Tractor Meeting: “Farmers don’t spend 
$50 to $75 extra for tire equipment if 
the benefits they think they are getting 
aren't real. We're going to need some 
extremely good proof to convince them 
they should stick to the now-recom- 
mended rim widths.... Either the 
farmer knows something we don’t know 

—and had better find out... or we 
are right and must be able to prove it 
conclusively.” 

It’s true, the report brings out, that 
tires mounted on wider rims give better 
performance if only liquid ballast is 
used .. . because they hold more water. 
But the difference in weight of liquid 
ballast for tires mounted on wide and 
narrow rims, which results in better 
d:awbar pull, can easily be overcome 


by using compensating weights on the 
narrow-rim equipped tractors. Thus, 
wider rims really aren't better from 
the ballast-to-boost-performance 
standpoint. 

As for the common practice of using 
lower inflation pressures to improve 
drawbar pull, the tests did show that 
tire wrinkling was less pronounced for 
tires mounted on wider rims. But a 
lot more endurance testing is needed 
to determine whether, for a _ given 
service life of tires, wider rims will 
permit operation at lower inflation 
pressures, the report concludes. 


Harold Nutt to Head 
New Panel on Clutches 


AROLD NUTT of Borg-Warner has 

accepted appointment as chairman 
of a new panel on spring-loaded 
clutches. Purpose of the group is to 
prepare consistent specifications for fu- 
ture designs of spring-loaded clutches, 
based principally on flat flywheel con- 
struction with adaptors for double- 
plate clutches 

Such standardization should enable 
the engine industry to reduce. its fly- 
wheel inventory. Transmission manu- 
facturers may benefit also, since 
standardization of the clutches will 
make possible standardization of 
clutch release mechanisms 


Dynamometer Brake Test 
Joins SAE Test Code Fold 


HE SAE test code family has had a 


sixth member added to its fold. Join- 
ing the gasoline, diesel, hydrodynamic 
drive, tractor, and tractor air cleaner 
test codes in the 1953 SAE Handbook 
will be the SAE Brake Test Code— 
Dynamometer. 

A complete standard dynamometer 
brake test procedure, this new code tells 
how to test and evaluate hydraulic-, 
electric-, and air-actuated brakes. It 
describes how to determine their torque 
output and corresponding deceleration 
rates at various vehicle speeds and 
brake inputs . . . and how to evaluate 
their operating characteristics. 

Altogether, this new test code pack- 
age includes two data sheets, four 
curve forms, an evaluation chart, two 
illustrations—plus, of course, a de- 
scription of test conditions, instrumen- 
tation, and test procedures. 

To aid prospective users of the Code 
and to illustrate its usefulness, Sub- 
committee 3, of the SAE Brake Com- 
mittee, has lined up a presentation 
and symposium for the 1953 Annual 
Meeting. There, under the sponsor- 
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ship of the SAE T&B Activity, sub- 

committee members will elaborate on i 

various aspects of the Code and de- T h h rt 

scribe special features of new dyna- ec nis 0 S * ee « 

mometer equipment and instrumenta- a : 

tion BIG FANS—Kurt Beier has been asked to head standardization 
Ralph Super, Timken-Detroit Axle, work on bolt-circle diameters for ground vehicle cooling fans larger 

is chairman of Subcommittee 3. Serv- than 36 in. in diameter. The work will be done by the Fan Mounting 

ing with him on this group are D. J Flanges Subcommittee of the SAE Engine Committee. Beier is with 


Bonawit, Marshall-Eclipse; D. P. Dyer, the Switzer-Cummins Co. 


Budd; R. A. Goepfrich, Bendix; G. H HYDRAULIC-BRAKE FLUID—The SAE Standard for Hydraulic- 
Hunt, Motor Wheel Corp.; J. F. John- Brake Fluid will be reexamined to determine adequacy of require- 
son, Raybestos-Manhattan; A. E. Kim- ments for corrosion testing, sludge content, cups used in testing 
berley, Chrysler; G. K. McCann, Ford evaporation testing, viscosity at high temperatures, and seepage 
E. O. Reynolds, American Brakeblok characteristics. The reexamination will begin at the September 11 
W. S. Rigby, Wagner Electric; and E meeting of the Hydraulic-Brake Fluids Subcommittee of the SAE 
H. Wells, Jr., Johns-Manville Nonmetallic Materials Committee. F. J. Markey of GM’s Moraine 
Products Division is chairman of the Subcommittee. 


SLEEVE-TYPE HALF BEARINGS—To the SAE Standard on Sleeve- 
Type Half Bearings has been added a note that “The amount of 
press fit as measured by ‘crush’ to seat a bearing for satisfactory 


Why Spiral Failures in operation varies with the housing material, operating temperature 


bearing materia), and other factors. This can best be determined 


Shock Strut “ny” Rings? for each individuaul application.” 


BRAKE SPIDER MOUNTINGS—Recommended dimensions for brake 
spider mountings for earthmoving, off-highway, and other types of 
heavy vehicles are outlined in a new SAE recommended practice 

This Recommended Practice for Brake Spider Mountings suggests 
pilot and bolt circle dimensions for flange-mounted, flat-plate, dia- 
phragm, or arm-type backing plates and spiders of stamped or cast 
construction. Details of attachment, such as rivets or bolts, and con- 
sequent hole dimensions are not covered. 

Prepared by Subcommittee X, of the SAE Construction and In- 
dustrial Machinery Technical Committee, this information will ap- 
pear in the 1953 SAE Handbook. Mack’s L. E. Burgess is chairman 
of Subcommittee X 


HY do “O” rings experience spiral 

failures in some shock strut instal- 
lations? What can be done to eliminate 
these failures? These questions which 
confront a subcommittee of Committee 
A-12, Aircraft Shock Struts, were 
partly answered at A-12’s July 1-2 
meeting 

Already the subcommittee has found 

by questioning various aircraft and 
airline companies—that, in general, 
“O” ring spiral failures are due to two 
basic causes 

® Non-uniform friction around the 
circumference of the “O” ring, which 
results in adverse dynamic behavior of Now the subcommittee is investiga- “O” ring spiral failures were far 
the ring and high torsional stress dur-_ ting specific conditions which can cause from being the only subject discussed 
ing the stroke failures, such as long strokes at low at this two-day get-together. Other 

® Conditions which promote partial extended air pressure, excessive drag topics included problems arising from 
destruction of the ring and thus induce load, number and arrangement of the indiscriminate addition of integral 
adverse torsional stress and ring dy- back-up rings, and shape and hard- mounting brackets on the cylinder body 
namics ness of rings of shock struts; use of titanium and 
plastic bearings in shock struts: shock 
Strut taxiing characteristics; and 
chrome and cadmium plating processes 
and their relation to fatigue and 
hydrogen embrittlement 

In still another area, the committee 
was gratified to learn that its recentlv 
completed shock strut nomenclature 
has been accepted by the military ahd 
included in the latest issue of the mili- 
tary shock strut specification 

Those present at the meeting in- 
cluded committee chairman B. N. Ash- 
ton, Electrol; T. J. Baker, Wright- 
Patterson Air Force Base; B. E. Nye 
Cleveland Pneumatic; L. F. Freitag, 
Glenn L. Martin; L. J. Maltby, Chance 
Vought; W. E. Eldred, Convair; P. P 
Ehardt, Grumman; B. R. Teree 
Weatherhead; W. H. Clark, Axelson 
Mfg. Co., K. S. Carter, Lockheed; W. R 
Loewen, Beech Aircraft; P. O. Reiden- 
bach, Bendix; T. C. Delker, Bendix; R 
C. McGuire, American Airlines; J. F 
Ceccarelli, Electrol; W. B. Westcott, 
Fairchild; and Vernon Kline, Bureau 


: i h hi , July 1-2, to exchange 
Members of Committee A-12, Aircraft Shock Struts, gathered in Chicago, July g ar datasets 


the latest information on shock struts 
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S-7 Standardizing 
Cockpit Equipment 


TANDARDIZATION of cockpit equip- 

ment for commercial aircraft has 
been a continuing subject of intensive 
study by the SAE Cockpit Standardiza- 
tion Committee S-7. Since it was 
organized early in 1950, under the 
chairmanship of M. G. (Dan) Beard, 
the Committee has inaugurated eight 
standardization projects, four of which 
have already been completed 


Projects finished by the Committee 
are as follows: 


1. Instrument and Cockpit Lighting 
for Commercial Transport Aircraft, 
developed under Capt. Scott Flowe1 
(issued as ARP 264A). Its purpose is 
to provide lighting of proper intensity 
and distribution under all external 
lighting conditions. 

2. Lecation and Actuation of Cock- 
pit Controls for Commercial Transport- 
Type Aircraft, developed under R. L 
Thoren ‘issued as ARP 268). This 
standard provides a uniform pattern 
for cockpit controls in all multiengine 
aircraft to be built to the same stand- 
ard, as far as cockpit controls are con- 
cerned 

3. Cockpit Visibility Requirements 
for Commercial Transport Aircraft, de- 
veloped under J. B., LeClaire ‘(issued as 
AIR 32). This bulletin is intended to 
encourage more effort to be directed 
toward improving the pilot's visibility 
from the cockpit, so as to improve 
safety The report is in general terms, 
since it was recognized that a rigid 
specification is undesirable and may 
restrict development and utilization of 
initiative 

4. Cockpit Instrument Panel Stand- 
ards, under M. G. (Dan) Beard. This 


M. G. (Dan) Beard 


The SAE Cockpit Standardization Committee that they head as chairman 
respectively, is doing a job that President Truman's Airport Com 


vice-chairman 


mission indicates is urgently needed 


Scott Flower 


and 


The Commission's report speaks of “a re 


grettable lack of uniformity of design and arrangement of transport aircraft cockpits 


standard is intended to apply only to 
future designs. It includes a basic lay- 
out of instruments and three modifica- 
tions to take into account the recently 
developed computer instruments 


Projects still in the works are: 


1. Color Coding of Warning Lights 
and Signals, under C. M. Christenson 
The report will cover complete lighting 
requirements pertinent to such lights 
including color and brightness 

2. Tail Signal Light, under 
Christenson 

3. Cockpit Control Standards for Jet- 
Powered Transports, under Capt. Scott 
Flower. This report will parallel the 
proposal already developed for controls 
of conventional transports. It will in- 
clude controls standardization require- 
ments for both turboprop and turbo- 
jet aircraft 

4. Cockpit Seating, under O. E 


Cc. M 


Tibbs 


Clark Resigns, Rethmel Takes Over as E-25 Chairman 


J. D. Clark 


SAE Committee E-25 after serving four and a half years. 
R. C. Rethmel, USAF of the Wright Air Development Center 


left) of the Navy's Bureau of Aeronautics has resigned as chairman of 


New chairman is Capt 
E-25 is the Engine 


and Propeller Standard Utility Parts Committee of the Aircraft Engine Division of 
the SAE Aeronautics Committee 
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In developing this report, the commit- 
tee is considering the following: 

(1) Seating controls or adjustments 

(2) Index location for elbows 

(3) Overall dimensional limits 

(4) Requirements of construction, 
that is, cross bars and protruding bars 

(5) The possibility of breaking down 
the seating requirements according to 
types of airplanes. 


HAT the standardization efforts of $-7 
are urgently needed is clearly demon 
strated by the following quotation from 


The Neighbors,” the 
report recently issued by the President's 


Airport and Its 


Airport Commission 


“It is believed that through standardiza 
tion and training, accidents due to pilot 
can be reduced. There is, at the 
moment, a regrettable lack of uniformity 


error 


of design and arrangement of transport 
aircratt cockpits. Not only is there varia 
tion between different types of aircratt 
but also variations in the same type, de 
pending on the ideas of individual air 
lines. A useful step in improving the 


training of pilots in emergency pro 
cedures would be the standardization and 
simplification of equipment in cockpits 
Simplified emergency procedures naturally 
would follow. The pilot's job would be 


easier and safety would be increased.’ 


This report was requested by the Presi 
dent as a direct result of the three 
Elizabeth, N. J., accidents. The purpose 
of the Commission was to see if some of 
the immediate problems inherent in the 
present location of airports can be allevi 
ated 
James H. Doolittle 


Chairman of the Commission was 
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Research Subdivision of ISTC Division XXIX 
Presents Data on SAE Grade 8 Bolts of Boron Steel 


— from two boron 
Steels, 50B40 and 50B44, for test 
purposes have been found to satisfy 
the tensile strength requirements for 
SAE Grade 8 bolts. (Actually the 
data were accumulated as a check to 
see if the requirements for SAE Grade 
8 were well chosen.) 

This specification calls for a mini- 
mum tensile strength of 150,000 psi, a 
minimum proof load of 120,000 psi, 


made up 


¥ x 312-In. Bolts 


These bolts were made from 50B40 
steel wire of the composition: carbon, 
0.44% manganese, 0.71‘ silicon, 
0.23° chromium, 0.33°¢; and boron, 
0.008% Austenitic grain size was 
ASTM No. 7 

The manganese and chromium con- 
tents are on the low side of the speci- 
fication range 

The bolts were heat-treated by 
quenching in oil from 1550 F in a 
35-min cycle and tempering separately 
from 800 to 1050 F at 50 F intervals for 
1 hr The cross-sectional hardness 
after quenching ranged from 52 Rock- 
well C at the surface to 50 RC at the 
center 


A. S. Jameson 


and a hardness within the range of 
32 to 38 Rockwell C. The SAE Stand- 
ard on Physical Requirements for 
Bolts, Capscrews, Studs, and Nuts, 
which contains the specifications for 
SAE Grade 8 bolts, describes them as 
“medium-carbon alloy steel, quenched 
and tempered” bolts. The Standard 
puts no limitations on the composition 
of the steels used. The size range is 
from % to 1'2 in. in diamete., with 


Determinations were made of (1) the 
yield strength from a microformer re- 
corder chart using an extensometer 
located on the top of the head and on 
the threaded end of the bolt, the 
tensile strength with 10 deg wedge 
loading and with axial loading, (3) the 
elongation using the microformer 
chart, and (4) the Rockwell C hardness 
according to the instructions in the 
SAE General Information Report on 
Hardness and Hardness Number Con- 
versions Gage lengths of three 
threads and 1*diameter were used. 
The yield strength was calculated using 
0.2°~ offset for each gage length. 

Failures occurred in the threaded 
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TENSILE STRENGTH 10° WEDGE LOADING 


AT VARIOUS HARDNESS LEVELS 


Ye X 3¥2 COARSE THREAD SAE 


+ —SAE MIN HARONESS- + —— 


TENSILE STRENGTH PSi 


HARDNESS R°C 


coarse and fine threads 

Data on the boron steel SAE Grade 
8 test bolts are presented here. In- 
cluded are plots of tensile strength in 
wedge and axial loading, yield strength 
in axial loading, and hardness. In 
certain instances two gage lengths 
were used, three-thread and 1 « diam- 
eter. The tests were run on 5, %, 
and 1 in. diameter bolts made from 
50B40 or 50B44 steel. 


area. The plots show that 

There is good correlation of the ten- 
strength with the strength that 
would be expected from the hardness, 
according to Table 4 of the SAE Gen- 
eral Information Report on Hardness 
Tests and Hardness Number Conver- 
sions on page 125 the 1952 SAE 
Handbook 

The three-thread gage length 
higher recorded values than 1 
eter gage length. 

The curve for the 1 < diameter gage 
length is closer to the SAE hardness 
versus tensile strength line 

The elongation values are highe! 
a 1 x diameter gage length 


1 
siie 


oO. 


gives 
diam- 


for 


YIELD STRENGTH, TENSILE STRENGTH & ELONGATION 


AT VARIOUS HARDNESS LEVELS-AXIAL LOADING 
“x 3" COARSE THREAD SA.E. GRADE 8 BOLTS 


GRADE 8 BOLTS 


SAE CORRELATION 
TS VS HARONESS 


YIELD AND TENSILE STRENGTH,PS.! 


SAE MIN TENSILE STRENGTH —+- 


SAE CORRELATION 
TS VS MARONESS 


TENSILE STRENGTH 
LAA 


+—SAE MIN HARONESS —— 


S2HON! NOlLWONON2 


>» ELONGATION 


+——+$4— —+— + — 


“4M 3% 3% 4 42 «44 
HARONESS R°Cy 
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¥g x 72-In. Bolts 


These bolts were made from 50B44 
steel bars of the composition: carbon, 
0.46%; manganese, 0.87%; silicon, 
0.28%; chromium, 0.57‘ and boron, 
0.0012 

The bolts were heat-treated by 
quenching in oil from 1550 F and tem- 
pering separately from 900 to 1100 F at 
25 F intervals for 55 min. The center 
hardness after quenching ranged from 
50-56 RC 


TENSILE STRENGTH AT VARIOUS 


Determination was made of (1) the 
yield strength from a microformer re- 
corder chart using an extensometer 
located on the top of the head and on 
the threaded end of the bolt; (2) the 
tensile strength with 10 deg wedge 
loading and with axial loading; and 
(3) the RC hardness. A gage length 
of three threads was used. The yield 
strength was calculated using 0.2% 
offset for the gage length 


HARDNESS LEVELS 


Tensile values under 10 deg wedge 
loading fall off at a hardness of 35 RC 
This can be accounted for by the bolt 
head height, which was 3/32 in. under 
the standard head height of 19/32 in. 

It is also obvious that the three- 
thread gage length is 6000 psi higher 
than the SAE correlation between 
hardness and tensile strength. The 
SAE minimum proof load value is 20,- 
000 psi under the recorded yield 
strength at 32 RC. 


YIELD & TENSILE STRENGTH AT VARIOUS HARDNESS LEVELS 
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These bolts were made from 50B44 
steel bars of the composition: carbon, 
0.43%; manganese, 0.86%; silicon, 
0.23%; chromium, 0.49%; and boron, 
0.009%. 

They were heat-treated by oil 
quenching from 1550 F and tempering 
from 800 to 1100 F at 50 F intervals. 

Determination was made of (1) the 
yield strength from a microformer re- 
corder chart using an extensomete! 
located on the top of the head and on 
the threaded end of the bolt; the 
tensile strength with axial loading; and 
(3) the RC hardness. A gage length 
of three threads was used. The yield 
strength was calculated from the re- 
corder chart using 0.2% offset of the 
three-thread gage length. 

It will be noted that the specified 
tensile strength is met at 30 RC rather 
than at 32 RC. This has been pre- 
viously noted where a _ three-thread 
gage length is used. 

It was also observed that the SAE 
specified minimum proof load at 32 RC 
is 20,000 psi below the yield strength 
value. 
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Suppliers and Users Begin Using 
New SAE Designations for Rubbers 


NDICATIONS are that suppliers and 
users are rapidly swinging over to 
the new designation system for rubber 
and allied products approved this year 
by the SAE Technical Board. 

Some automobile manufacturers are 
using the new numbers on all new 
drawings and changing the old num- 
bers on old drawings as draftsmen 
revise other details on them. 

The new numbers appear in the 1952 
SAE Handbook with the former desig- 
nations following in parentheses. (See 
pages 243-296 of the Handbook.) This 
practice will be followed for several 
years until the new designations are 
in general use 

Under the new system, both speci- 
fications and products are numbered: 

eThe SAE Standard on Rubber 
and Synthetic-Rubber Compounds for 
Automotive and Aeronautical Applica- 
tions is SAE 10R. It contains a num- 
bering system which gives designations 
like R615 BCFD and SC615 BCFD to 
individual compounds 

® The SAE Recommended Practice 
on Classification of Elastomeric Com- 
pounds for Automotive Resilient 
Mountings is SAE 16R. It includes a 
system of numbers denoting (1) 
whether the compound is to be tested 
in compression or shear, the re- 
silience, and (3) the effective dynamic 
modulus. These numbers are prefixes 
to the compound designations outlined 
in SAE 10R 

® The SAE Recommended Practice 
on Latex Foam Rubbers is SAE 17R 
It contains a system of grade numbers 
denoting physical properties and letter 
suffixes denoting additional require- 


(2) 


New Chairman of Division V 


George K. Manning of Battelle Memorial Insti 

tute is the new chairman of Division V-Methods 

of Determining Hardenability of the SAE tron 

and Steel Technical Committee. He succeeds 

A. L. Boegehold of General Motors Research 

Laboratories, who resigned because of added 
duties at GM 
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ments like weather resistance or tear 
resistance. “R21 CG” is a typical 
designation under this classification 
of latex foam rubbers. 

® The SAE Recommended Practice 
on Sponge- and Expanded Cellular- 
Rubber Products is SAE 18R. It too 
outlines a system of grade numbers 
and letter suffixes. “R10 A” is a typi- 
cal designation under this classifi- 
cation. 

©The SAE Standard on Coolant- 
System Hoses is SAE 20R. It details 
requirements for four types of hose- 
SAE 20R1, SAE 20R2, SAE 20R3, and 
SAE 20R4—for various degrees of ser- 
vice severity. (SAE 20R1 was formerly 
SAE R21, SAE 20R2 was formerly SAE 
R22, and so on.) 

® The SAE Recommended Practice 
on Fuel and Oil Hoses is SAE 30R 
It sets forth requirements for four 
types of hose, SAE 30R1, SAE 30R2 
SAE 30R3, and SAE 30R4. (SAE 30R1 
was formerly SAE 31R, and so on.) 

® The SAE Standard on Automotive 
Brake Hoses is SAE 40R. It explains 
requirements for three types of hose 
SAE 40R1, SAE 40R2, and SAE 40R3 
(SAE 40R1 was formerly SAE 41R, and 
so on.) 

© The SAE Standard on Windshield - 
Wiper Hose is SAE 50R. It contains 
no subordinate numbering system, but 
hoses meeting its requirements may 
be designated SAE 50R hose 

® The SAE Standard for 
Cups for Hydraulic Actuating Cylin- 
ders is SAE 60R It describes SAE 
60R1 cups, which are for passenger 
cars and other moderate-duty vehicles 
and SAE 60R2 cups, which are for 
heavy-duty vehicles. 

® The SAE Standard on Hydraulic- 
Brake Fluid is SAE 70R. It spells out 
requirements for SAE 70R1 heavy-duty 
fluid and SAE 70R2 moderate-duty 
fluid 

© The SAE Standard on Automotive 
Rubber Mats is SAE 80R. It has no 
subordinate designations. 

© The SAE Recommended Practice 
en Nonmetalic Gaskets for General 
Automotive and Aeronautical Purposes 
is SAE 90R Under SAE 90R, SAE 
90R1 refers to Type 1 gasket materials, 
which are designated G 1111, G 1121 

, G XXX. SAE 90R2 refers to 

Type 2 gasket materials, which are 
designated G 2111, G 2112, ...,G 
2XXX. SAE 90R3 refers to Type 3 
gasket materials, which are designated 
G 3111, G 3121,...,G3XXX. SAE 
90R4 refers to Type 4 gasket materials, 
which are designated G 4111, G 4121, 
and G 4131. 

Dryseal 
have also been 
the new numbering system 


Rubber 


pipe-thread hose fittings 
given designations in 
The five 


are SAE 100R1, SAE 100R2, 
SAE 100R3, SAE 100R4, and SAE 
100R5. Their requirements are given 
in the new SAE Standard on Hydraulic 
Hose and Fittings, which begins on 
page 671 of the 1952 SAE Handbook. 


types 


SAE Specs Embodied 
In 17 of CAA’s TSO’s 


ATERIALS men who spent consider- 

able amounts of their own and 
their companies’ time in preparing 
AMS 3804, AMS 3806, and AMS 3851 
for aircraft fabric may find some 
compensation in the words of their 
fellow AMS Division member J. E 
Dougherty, Jr. of the CAA. In reply- 
ing to a questionnaire on the use of 
SAE’s Aeronautical Materials Specifi- 
cations, he says “Specific Technical 
Standards Orders have been issued in- 
corporating three of these AMS’s and 
as such the specifications are extremely 
useful to this agency.” 

TSO’s are documents issued by the 
Office of the Standardization Coordi- 
nator of the Civil Aeronautics Admini- 
stration to insure safety. 

Besides the three TSO’s incorporat- 
ing the AMS’s on aircraft fabric, 14 
more of the 28 TSO’s in the “C”’ series 
for aircraft components refer to SAE 
Aeronautical Standards, mostly for 
performance requirements. These 
TSO’s cover such items as smoke and 
fire detectors, cockpit instruments, 
position light flashers, fire extinguish- 
ers, and combustion heaters The 
AMS'’s are the work of the Aircraft Ac- 


cessories and Equipment Division 


Knotty Plane Problems 
Delegated to New Groups 


NOTTY new aircraft problems initi- 
ated the formation of one new com- 


mittee and prompted broadening the 
scope of another at the June 19 meet- 
ing of the SAE Aircraft Accessories 
and Equipment Division 

Aircraft fuel and oil system prob- 
lems will be the target of a new AA & 
ED group. Typical of the problems to 
be investigated will be possible ways to 
overcome fuel system sealing problems, 
especially with respect to fuel system 
“O” rings. 

Also faced with new challenges are 
aircraft refrigerating engineers who 
are being called upon today to meet 
problems caused by the introduction of 
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large heat sources (electronic or other 
heat-producing equipment) in air con- 
ditioned areas. And the request of 
Committee A-9, Aircraft Air Condition- 
ing Equipment, that its scope be 
broadened to permit handling such 
problems readily received Division en- 
dorsement. 

In still another area, there’s a great 
need for establishing radio noise and di- 
electric strength requirements for com- 
mercial aircraft instruments. While 
Committee A-4, Aircraft Instruments, 
recognizes the need for such minimum 
performance standards, it reported to 
the AA & ED that its membership is not 
constituted to set up requirements of 
this nature. Therefore, the Division 
decided to ask Committee A-2, Aircraft 
Electrical Equipment to handle this 
work for A-4 


Coordinate Auto-Aero 
Drafting Abbreviations 


AE automotive and aircraft drafting 

manual committees have agreed on 

a single list of abbreviations to be in- 

cluded in both the “Automotive Draft- 

ing Standards” and the “Aircraft 
Drafting Manual.” 

This accomplishment should prove a 
valuable link between aeronautical and 
automotive engineers. The closer they 
can get together, the better it is for 
companies that have both automotive 
and aircraft interests. The number of 
companies in this category has grown, 
because of the entry of several auto- 
motive manufacturers in the aircraft 
industry during the past year as a re- 
sult of the rearmament program 

The list of abbreviations was devel- 
oped by a committee composed of G 
L. McCain of Chrysler, for the auto- 
motive industry, Paul Richards of 
Wright Aeronautical Corp., for the air- 
craft industry, and Ray Logue, Kaiser- 
Frazer Corp., for the American Society 
of Body Engineers. 

The abbreviations agree with those 
contained in the military and the ASA 
lists of abbreviations for use on draw- 
ings, although the new list includes 
many abbreviations not in the military 
and the ASA standards 

The aircraft and automotive man- 
uals will contain the same list of ab- 
breviations. This means, of course, 
that the “Aircraft Drafting Manual” 
will contain some abbreviations appli- 
cable only to the automotive industry 
and the “Automotive Drafting Stand- 
ards” will contain some abbreviations 
used only by the aircraft industry. 

The introduction to this list, which 
is exactly the same for both manuals, 
gives such information as when abbre- 
viations are to be used, how to ab- 
breviate word combinations, and the 
use of the period 
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Facts and Opinions from SAE Journal 
of September, 1927 


A recent analysis of Society member 
ship indicates that approximately 21% 
of the members are interested primarily 
in production. What's more, a large 
number of other members are interested 
in production indirectly 


“It's possible to explain in terms 
of research why the Milwaukee 
Section failed to win the chassis- 
assembling contest at the Sum- 
mer Meeting,” noted Waukesha's 
H. L. Horning in discussing W. S 
James’ Semi-Annual Meeting pa- 
per, “The Relation of Research 
to Industry.” 

“The first thing we did was to 
obtain water for the radiator, 
and we hid it so the other con- 
testants wouldn't take it away 
from us then we couldn't 
find it when we were ready to go 
That is what is done with much 
research work,” he continued 
“Good information is obtained 
concealed from others, then for- 
gotten.” 

« 


The latest development in commercial 
airplanes is the use of brakes on the 
wheels. In the very near future every 
airplane will be fitted with brakes. No 
longer will planes landing at 80 to 90 
mph just have to roll until they come to 
a stop.—A. H. G. Fokker, Fokker Air 
craft, in Metropolitan Section paper 


The electric drive as a motor- 
coach transmission has reached 
the point where it will have to 
stand or fall on its economic 
merit. Such inherent advantages 
as faster service, quietness, and 
smooth operation have made it 
popular with passengers . but 
such disadvantages as _ higher 
initial cost and greater fuel con- 
sumption must be overcome be- 
fore it endears itself to operators 

Charles Froesch, International 
Motor Co., in New England Sec- 
tion paper 


Insensitive headlamps are not yet a 
reality, nor can they become so until 
headlamp manufacturers give more con- 
sideration to the motorist and less to 
the purchasing agent of the motor-car 
company. A _ good pair of headlamps 
cannot be made and sold for $1.87 per 
pair—W. W. Matthews, Pennsylvania 
Bureau of Motor Vehicles, in Semi 
Annual Meeting paper 


More and more metal is being 
used in Naval aircraft, but so far 
there are no all-metal planes in 
the Navy. Fuselages of nearly all 
small and medium planes and 
hulls of large fivying-boats are 
now of metal. Spruce, mahogany, 
and plywood are still used fo1 
wing structures, however, and 
fabric is still the standard cover- 
ing material—Lt. Com. L. B. 
Richardson, U. 8. N., in Southern 
California Section papet 


Too frequently automobile bodies suf 
fer from ugly radiators, cumbersome 
lamps, and crudely designed accessories 
Chosen by well-meaning—but inexperi- 
enced—executives, these items turn an 
otherwise attractive body into one of 
the T-square-and-compass variety. The 
entire outer shell of a car should be de- 
signed by men whose training, talents, 
and temperament are along artistic lines 
—A. E. Northup, Murray Corp. in Semi 
Annual Meeting paper 


Many factors point toward still 
more use of 6-cyl engines in com- 
mercial vehicles in the future 
Twenty-five per cent better 
economy than 4-cyl engines, in 
addition to almost total absence 
of vibration, increased speed, 
quicker get-away, and improved 
all-around performance of the 
six-cylinder engine, are just a 
few reasons why this can be ex- 
pected.—Ethelbert Favary, More- 
land Motor Truck Co., in South- 
ern California Section paper 





LP Gas Installation Creates New Problems 


A. J. ST. GEORGE 


ARBURETION equipment for LP 

gas involves the use of space over 
and above that needed for a gasoline 
carburetor. Space and mounting for 
the vaporizer and filter have to be con- 
sidered carefully in order to keep water 
lines at minimum length, and fuel line 
from vaporizer assembly to carburetor 
at minimum length, yet maintain a 
vaporizer location that will provide a 
sufficient head of water to assure ade- 
quate circulation under all conditions. 
Consideration must also be given to 
engine accessibility as well as to ac- 
cessibility to carburetion equipment 

Consideration must be given to 
proper location of the LP gas fuel 
tank. There must be proper road and 
wheel clearance, sufficient remoteness 
from the exhaust system, and a mini- 
mum disruption of weight distribution. 
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Coming 
in SAE 


Colorado—Sept. 24 


SAE President D. P. Barnard 
A Partner in Engineering 


Re- 


search 


Hawaii—Oct. 6 


SAE President D. P. Barnard 
search—A Partner in Engineering 


Re- 


Kansas City—Sept. 16 


912 Walnut, Kansas City 
dinner: 7:00 p.m. Meeting: 8:00 p.m 
SAE Past-President Ralph Teetor 
The Engineer's Obligation 


Location 


Mid-Michigan—Sept. 23 


Owosso Country Club, dinner 6:30 


dennenpannerennniininiirn 


84 


The last is of more importance with 
buses than with trucks. Lack of 
space may make it impossible to install 
a tank of adequate capacity. The only 
solution is to use two tanks of smaller 
diameter and interconnect them. An- 
other consideration is to provide a 
suitable vent pipe from the tank safety 
relief valves to a point near the top of 
the vehicle, particularly if U-6 ap- 
proval and listing of the installation is 
desired 

Safety considerations demand that 
careful attention be given to the con- 
necting lines for the high pressure 
phase of the fuel system If space 
and design force mounting the vapor- 
izer on the engine, a length of flexible 
high pressure hose should be provided 
between the main fuel line from the 
tank and the vaporizer connection to 
take care of engine movement. This 
is necessary to prevent line breakage 
A similar provision is required if the 
filter is mounted on the engine. The 
fuel line from the tank proper to the 
carburetor should be standard copper 


Events 
Sections 


Panel discus- 
Golf in after- 


p.m. Meeting 7:30 p.m. 
sion on stock car racing 
noon 


Salt Lake City—Sept. 26 


SAE President D. P. Barnard 
search—A Partner in Engineering. 
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SAE President D. P. Barnard 
search—A Partner in Engineering 
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Twin City—Sept. 12 


SAE President D: P. Barnard 
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Re- 


search 


tubing of 0.049 in. wall, or approved 
seamless drawn nonferrous. tubing, 
and should be so mounted as to reduce 
strain or wear to a minimum. Where 
fuel lines from tank to vaporizer are 
unusually long, an additional excess 
flow valve in the line may be advisable. 

Vapor line and liquid line valves in 
the fuel tank have included in their 
design an excess flow check valve 
which will slug shut if a predetermined 
amount of vapor or liquid fuel is 
caused to flow by line failure. Now 
there have been developed electric 
solenoid shut-off valves for insertion 
in the fuel line between vaporizer and 
tank to assure that no fuel will flow 
when the vehicle is idle. These valves 
are classed as positive shut-offs but 
they cannot be considered as providing 
the ultimate desired 

Gumming and sticking have been 
known to prevent the valve from open- 
ing and closing properly. A solution 
to the problem of positive shut-off is 
being pursued from other angles, but 
no device of a non-electrical nature 
appears to be available as yet. We 
are now testing a vacuum-operated 
automatic shut-off valve which shows 
promise and may ultimately represent 
a step forward 

(Paper, “A Review of Pertinent Con- 
siderations in the Use of Liquified 
Petroleum Gas as Truck and Bus 
Fuel,” was presented at SAE Indiana 
Section—Fort Wayne Division, Mar. 
24, 1952 It is available in full in 
multilithographed form from SAE 
Special Publications Department. 
Price: 25¢ to members; 50¢ to non- 
members.) 


Oil Detergency 
Due for an Increase 


G. M. HEBERT 


F OPS permits an additional increase 

in the retail price of motor oils we 
can expect to see an increase in the 
detergency of current detergent oils 
while oils containing small amounts of 
detergent will have their detergency 
and performance raised 

There are three reasons for the 
rapid gain in use of detergent oils: 
(1) military experience in. World War 
II (2) demands of the newly designed 
engines (3) recognition given by seller 
and consumer. Detergent additives are 


Continued on page 103 
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TREMENDOUS... 


... is the word for SAE’s October Aeronautic Meeting and 


Production Forum in 


HE SAE National Aeronautic Meeting 
and Production Forum, first large 
convention to meet in Los Angeles’ 
Statler will give the new hotel a real 
work-out for four days, October 1-4 
In several respects, it’s the biggest 
aeronautic meeting SAE has ever had: 


74 production specialists arrayed in 
11 panels will be on hand Octo- 
ber 1 to expert on problems 
from plant layout to quality 
control of the plant's product 


41 papers are scheduled fo! 
tation on Thursday, 
and Saturday. 


presen- 
Friday, 


11 technical sessions—two at a time 
on Thursday morning and 
afternoon and Friday morning 
and afternoon plus single ses- 
sions those evenings and Satur- 
day morning—will be held to 
hear and discuss the papers 


26 companies will exhibit their 
wares all four days in a spa- 
cious SAE Aircraft Engineering 
Display 


600 or 800 members and guests, it 
is expected, will attend the 
banquet and grand ball wind- 
ing up the meeting 


To stage an SAE meeting of these 
proportions, scores of people start 
working months in advance and keep 
at it until the last speaker finishes 
For example, General Chairman W. C. 
Heath first called his Southern Cali- 
fornia program committee together 
late in 1951 In January of 1952, he 
traveled to Detroit to present his com- 
mittee’s suggestion to the three Activ- 
ity committees concerned at their 
meetings during the SAE Annual 
Meeting 

Lee Atwood and Burt Monesmith 
called their committee for the Produc- 
tion Forum together in February to 
outline topics for panel discussions 
Outlines were finalized and panel 
leaders appointed in May. Since then 
panels have been meeting to detail 
their discussions and to decide which 
panel member will answer what type 
of question Each panel will meet 
again a day or so before the Production 
Forum for last-minute instructions 

For some panel members, the job 
doesn't end with the day of discussion 
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Los Angeles. 


North American Aviation’s president, 

J. L. Atwood, is Sponsor of the Pro- 

duction Forum at Los Angeles next 
month 


either. Each panel includes a secre- 
tary who takes notes on the discussion 
and afterwards provides a report for 
SAE Journal. 

All together, the panels and the 
many other groups have put in hun- 
dreds of man-hours on arrangements 
for this big conclave 


PITTSBURGH . . . 


... Transportation Meeting 
to air hot topics for com- 
mercial vehicle designers, 


operators. 


PITHY technical program topped 

off with several new disclosures will 
be served up at the SAE Transporta- 
tion Meeting, Oct. 22-24, at Pittsburgh 
SAE’s Truck & Bus and Transporta- 
tion & Maintenance Activity Commit 
tees are serving up an enticing tech- 
nical fare ranging from nonskid 


brakes to the latest in testing tech- 
niques 

A first-time disclosure of a new anti- 
skid device for truck brakes will be 
made by A. C. Gunsaulus, of Goodyear 
Aircraft This unit is an outgrowth 
of a similar Goodyear development for 
aircraft wheels. It’s been run experi- 
mentally on trucks and produced some 
interesting results Trucks equipped 
with the brake anti-lock have been 
tested on Pine Lake, Wisconsin 
Movies of these tests will be shown at 
the meeting 

The trend toward getting weight out 
of trucks to make room for more pay- 
load will get a going over. J. N. Bau- 
man, of White Motor, will take a look 
at weight reduction from the design 
standpoint. C. L. Burton and E. P 
White, of Alcoa, will emphasize the 


materials side 


What Does Fleet Man Do? 

For a long time fleet men have been 
casting about for a definitive descrip- 
tion of just what their responsibilities 
are. The long-awaited job evaluation 
of fleet management will be given at 
the meeting by Ted Preble, Tide Water 
Associated Oil Co. It’s a sure bet that 
the usually vocal fleet operators will 
supplement Preble’s exposition on the 
fleet man’s job with thoughts of their 
own. 

Both vehicle operators and designers 
will be treated to a talk by Gil Rodde- 
wig on GMC truck and Coach Divi- 
sion’s techniques for experimental test- 
ing of truck and bus components. This 
part of the program will be rounded 
out with discussions from vehicle en- 
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gineers of other companies on how 
they do it. 

Several viewpoints also will be pre- 
sented at a session on power hy- 
draulics, R. H. Fritzges, of Mack, will 
give the main paper. Discussions will 
be presented by S. I. MacDuff, Bendix 
Products; Peter Hays, Vickers; F. W. 
Kately, ACF-Brill; J. P. Moreland, 
Fifth Avenue Coach; and E. N. “Bing” 
Hatch, Nassau County Dept. of Fran- 
chises 

General Chairman S. G. Page prom- 
ises an interesting dinner program, 
with SAE Past-President R. J. 5S. 
Pigott, as toastmaster, and Dr. W. A. 
Gruse, of Mellon Institute, as prin- 
cipal speaker. 

The SAE Truck and Bus Activity 
Meetings Committee and Transporta- 
tion and Maintenance Meetings Com- 
mittee, co-sponsors of this meeting, are 
not resting on their laurels. Both 
groups are gathering at Pittsburgh to 
complete plans for their part in the 
SAE Annual Meeting program 


TRIOS. . . 


author first papers an- 
nounced for Tulsa Nat'l F&L 
Meeting. 


WO triple-author papers comprise 

the first of the National F & L Meet- 
ing sessions to be completed and an- 
nounced. 

Ethyl’s research supervisor H. J. 
Gibson, who has authored many pre- 
vious SAE papers, leads an Ethyl trio 
which will discuss combustion chamber 
deposits and knock. His co-authors 
are C. A. Hall and D. A. Hirschler. 

The other paper, on some factors 
affecting precombustion reactions in 
engines, is being prepared by the Du- 
Pont triumvirate of M. W. Corzilius, 
D. R. Diggs, and D. L. Pastel. (Pastel 
was the 1950 Horning Memorial Award 
winner.) 

These two early-announced papers 
will be at the Thursday morning, Nov 
6 session, the opening session of the 
two-day meeting at the Mayo Hotel in 
Tulsa. There will be three other tech- 
nical sessions—including a symposium 
of synthetic lubricants—and a dinner, 
the main speaker for which has not yet 
been announced. SAE F & L Vice- 
Chairman for Meetings F. A. Suess 
of Continental Oil Co., will chairman 
the dinner and John H. Baird of Lub- 
rizol will be toastmaster 

Final detailed program for the entire 
meeting is scheduled for publication 
next month in the October SAE 
Journal 


SEPTEMBER, 1952 


MEDALS .. . 


. . . to go to Mergen and Kasley for their paper on 


propellers for turboprops. 


J. H. Kasley (left) and J. M. Mergen, who are to receive Manley 

Memorial Medals for their paper on turboprop propellers, look over 

the hub for the giant propeller of the USAF B-36 bomber. The B-36 

propeller is one of many they have helped develop at the Propeller 
Division of Curtiss-Wright 


J‘ )SEPH M. Mergen and Jack H. Kas- 


ley will receive Manly Memorial 
Medals for their paper “Characteristics 
of Propellers for Turboprop Airplanes” 
at the session Friday evening, October 
3, of the SAE National Aeronautic 
Meeting in Los Angeles. 

Both men are with the Propeller Di- 
vision of Curtiss-Wright Corp. Mergen 
is chief design engineer, and Kasley is 
chief aeronautical engineer. 

The Manly Award goes to “the au- 
thor of the best paper relating to 
theory or practice in the design or 
construction of, or research on, aero- 
nautic powerplants or their parts or 
accessories which shall have been pre 
sented at a meeting of the Society or 
any of its Sections during the calendar 
year.” The award to be made in 
October is for papers presented during 
the calendar year of 1951. Mergen and 
Kasley presented their paper at last 
year’s SAE National Aeronautic Meet- 
ing in Los Angeles. 


In their paper, they show that prac- 
tical propellers for turboprops can have 
efficiencies comparable to those of pro- 
pellers for piston-engines of lower 
power. At the same time, the turbo- 
prop propellers can have equivalent or 
even improved specific weights. 

Turboprops require more sensitive 
propeller controls than piston engines, 
warns the Mergen-Kasley paper. But 
adequate turboprop controls, including 
emergency controls, have already been 
designed. 

The paper was printed in full on 
pages 332-346 of SAE Quarterly Trans- 
actions for April 1952 (Vol. 6, No. 2) 
An abridgment of the paper appeared 
in the June 1952 SAE Journal. 

The paper was selected for the 
award by the Manly Memorial Medal 
Board of Award comprising G. W 
Newton, chairman; E. G. Haven, and 
G. W. Brady. Newton will make the 
presentation of the medals to Mergen 
and Kasley 





THOMAS . . . 


. , » Goodyear chief caps 
Tractor Meeting with talk 
at dinner. 


és DDIE” Thomas’ rise from stenog- 
rapher to president at Goodyear 
followed the Horatio Alger pattern— 
in an era through most of which that 
pattern was popular and admired. 
“Akron” is written large across his 
whole career. He’s a home-town boy 
who made good in his own town. 
Shortly after this issue goes in the 
mail, Thomas will be climaxing the 
1952 SAE Tractor Meeting by talking 
to several hundred at the Tractor Din- 
ner. He’s 52 years of age right now; 
was only 41 when he hit the top rung 
on the Goodyear ladder, 24 years after 
he went to work there as a stenog- 
rapher. On his way up he did a job in 
practically every part of the organiza- 
tion .. . factory, production, personnel, 
Sales, and finally management... His 
formal education ended with a high 
school diploma when he was 17. In 
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Rubber man Thomas will address trac- 
tor men at dinner in Milwaukee 


1947 he received an honorary degree of 
Doctor of Humane Letters from Heidel- 
berg College, Tiffin, Ohio, and another 
from Westminster College, New Wil- 
mington, Pa. in 1951... and University 
of Akron gave him an honorary Doctor 
of Laws in 1951. 

At the Dinner, Thomas will be intro- 
duced by Toastmaster F. M. Potgieter, 
vice-president of sales for Mechanics 
Universal Joint Div. of Borg-Warner 
Corp. 
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INFINITE... 


... number of details need 
buttoning up in launching 
SAE Nat'l Meetings. 


OME of the plans for every SAE Na- 

tional Meeting have to be made at 
least 12 months ahead. The dates, for 
instance, usually have to be established 
a year before to insure availability of 
the exact time and hotel desired by the 
SAE committee involved. 

From the time the dates are set, 
something keeps happening every 
month . Some action by individual 
committee members or staff furthers 
battening down the hatches of physi- 
cal setup or technical program. As the 
date of the meeting gets closer and 
closer, completed actions begin to be 
recorded by the week . . . then by the 
day . . . and, in the final stretches, by 
the hour. 

Each time the gong rings for an 
opening session, it tolls another tri- 
umph for the striking force of volun- 
tary effort by men working together 
to reach mutually beneficial goals 


RANGEMENTS 


Rooms 
Rooms 


Session 
\ Arrangements 


Committee 
Special Counci 
Publicity Room io 
Sleeping oo s al 
Suite for General 

Special Dinners 


e & President 


s requiremen 


ts 
projectors and operators 


speaker 


ee ts for 


Arrangemen 


ALES 
PREPRINT ARRANGEMENTS—S 


BLOWN uP PROGRAM 


PERSONNEL 
SIGNS 


MATERIAL 


SHIPMENT = Material—miscellaneous 


Meetings 
Preprints 


MECHANICAL phases alone require faultless completion of 44 operational items for an average SAE 


National Meeting. 


Pictured is a typical check-list of “Things to be Done 


Another list for selec- 


tion of papers, getting acceptance of authors, assembling papers is even longer—and more complex 
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PROGRAM FOR 1952 
SAE AERONAUTIC MEETING 
AND PRODUCTION FORUM 


Oct. 1-4, 1952 


Hotel Statler, Los Angeles 


FORUM-PAGES 89-91 
MEETING—PAGES 92-93 


Wednesday, October 1 


J. L. Atwood 
Sponsor 


Economics of Tooling (All Day 
The entire field of aircraft tooling will 
be discussed from the standpoint of 
economics. What factors determine 
basic tooling policies? What means 
are being employed to keep tooling 
costs toa minimum? How can we de- 
velop realistic tool cost estimates? 
These are but a few of the questions 
to be answered by this panel of experts 


9:00 a.m.-11:30 a.m 
Tool Costs as Affected by Airframe 
Structural Design 
(Large one-piece components vs 
conventional design) 
2. Prototype Tooling Policy 
(How to keep costs down on pro- 
totype tooling) 
Tool Cost Estimates 
(How developed—degree of 
curacy, and use) 


ac- 


PRODUCTION 
FORUM 


Eleven separate informal! gatherings to 
exchange information and experience 
on vital aircraft production problems 
Each discussion will be sparked by a 
panel of experts as listed 


SEPTEMBER, 1952 


B. C. Monesmith 
General Chairman 


2:00 p.m.-4:30 p.m. 

1. Optical Tooling and Masters 
(When to use cost comparisons 
with other methods) 

2. Tool Research and Tooling Methods 
(Objectives — What is _ being 
done?) 

3. Tool Type Evaluation 
(Break-even point 
quantity and rate) 

4. Measurement of Tool Shop Per- 
formance thru Tool Estimates 

Panel Leader: 

B. F. RAYNES, Chief Tool Engineer, 
Rohr Aircraft Corp 

Panel Co-Leader: 

B. K. BUCEY, Tool Design Manager, 
Boeing Airplane Co. 

Secretary: 
R. A. 
Head-Tool 
Corp. 

Panel Members: 

C. 8S. WAGNER, Chief Manufactur- 
ing Engineer, Lockheed Aircraft 
Corp. 

G. R. GORDON, Assistant Chief 
Tool Engineer, Consolidated Vultee 
Aircraft Corp., Fort Worth 

E. F. MELLINGER, Executive Assist- 
ant, Ryan Aeronautical Co., Inc. 
Cc. 8S. GLASGOW, Tooling Manager, 
Douglas Aircraft Co., Inc., Santa 
Monica 

R. L. POLLOCK, Superintendent of 
Tooling, North American Aviation, 
Inc. 


based on 


PETERSON, Department 
Design, Rohr Aircraft 


Forming (All Day) 
A review of current manufacturing 
techniques necessitated by the chang- 
ing configuration and improved per- 
formance of airplanes. Methods to 
follow in coping quickly and with 
assurance with the problems created 
by these new trends, and maintaining 


manufacturing costs at a minimum, 
will be presented and discussed. 


9:00 a.m.-11:30 a.m 
Forming with Rubber (new meth- 
ods and higher pressures) 
Reduction in Hand-forming (tech- 
niques) 
Hot Forming 
lems, use) 


2:00 p.m.-4:30 p.m 

Draw Forming (techniques, 
lems) 
Stretch 
to use) 
Forming 
solutions) 
New Techniques 
etc.) 

Panel Leader: 
O. A. WHEELON, Production Design 
Engineer, Douglas Aircraft Co., Inc., 
Santa Monica 

Panel Co-Leader: 
J. S. CORRAL, 
Machine Forming, North 
Aviation, Inc 

Secretary: 
MISS DONNA M. OHM, 
Analyst, Douglas Aircraft Co., 
Santa Monica 

Panel Members: 
H. A. ABLING, Factory Manager, 
Boeing Airplane Co. 
H. G. ENGLER, Superintendent, 
Fabrication Division, Ryan Aero- 
nautical Co. 
M. P. MEINEL, Production Design 
Engineer, Lockheed Aircraft Corp. 


(techniques, prob- 


prob- 


Forming ‘how and when 


Plastics (problems and 


(shot peening, 


General Foreman, 
American 


Methods 
Inc., 


(Afternoon Only) 


Machining 
This panel will review current manu- 
facturing techniques employed by the 
industry and their effect in manu- 
facturing as it relates to cost reduc- 
tion. 
2:00 p.m.-4:30 p.m 
Surface Finishes 
(Standards and standard methods 
in measuring quality) 
Tapping 
Cutter Design (New developments) 
Three-Dimensional Machining 
(Equipment techniques) 
Means of Controlling Setup Costs 
for Minimum Runs 
New Machining Problems and Spe- 
cial Applications 
New Machine Tools 
been put on market, 
sults) 
Panel Leader: 
B. A. WILLSEY, Manager of Manu- 
facturing Division, Solar Aircraft 
Co. 
Panel Co-Leader: 
J. A. LOGAN, Chief Production 
Engineer, Solar Aircraft Co. 
Secretary: 
H,. W. INGALLS, Patent Investigator, 
Solar Aircraft Co. 


(What has 
use and re- 
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PRODUCTION 
FORUM 


Panel Members 
Cc. R. LEWIS, Staff Research Engi- 
neer, Chrysler Corp 
W. A. NORDHOFF, Production Cost 
Analyst, Douglas Aircraft Co., Inc., 
Santa Monica 
WILLARD FRANCE, Assistant 
Superintendent, Fabrication Divi- 
sion, Boeing Airplane Co. 
GLYNN WILLIAMS, Chief Tool 
Engineer Axelson Manufacturing 
Co 


Manufacturing Cost Control (All Day 
A discussion of policies and procedures 
for controlling labor costs in produc- 
tion departments and in overhead de- 
partments associated with manufac- 
turing functions, methods of establish- 
ing performance goals and of measur- 
ing actual performance, effects of 
scheduling on costs, and organizational 
problems in placing responsibility for 
producing at minimum costs. 


9:00 a.m.-11:30 a.m 
Direct Labor Performance 
(Definition and clarification of 
the general subject, policies, and 
general procedure) 
Detail Estimating vs 
mating 
(Relative merits, costs and when 
to use) 
Time Studies 
(When to use, a comparison of 
estimates to time studies, sources 
of time study men) 


Overall Esti- 


2:00 p.m.-4:30 p.m 
Use of Tabulating in Preparation of 
Reports 
(How and when to use, position 
of tabulating department in the 
organization) 
Relation of Scheduling to Cost Con- 
trol 
(Effect of scheduling on costs) 
Methods of Controlling Overhead 
(Procedures used, evaluation of re- 
sults) 
Placement of 
Cost Control 
(Organization problems in moti- 
vating consciousness, 
emphasis on staff functions vs 
centering responsibility in line 
supervision) 
Panel Leader 
W. F. SNELLING, General Super- 
intendent, North American Aviation, 
Inc., Downey 


Responsibility for 


cost 


90 


Panel Co-Leader: 
HERBERT CALDWELL, 
Manager, Factory “B”, 
Aircraft Corp. 

Secretary: 

JOHN GRONEMEYER, Group 
Leader, Development Group, North 
American Aviation, Inc. 

Panel Members: 

J. C. MABE, Industrial Engineering 
& Manufacturing Control Engineer, 
Douglas Aircraft Co., Inc., Tusla 
HERBERT HALL, Superintendent 
of Fabrication, Douglas Aircraft Co.., 
Inc., Santa Monica 

FRED NEALE, Chief Industrial 
Engineer, Boeing Airplane Co. 
PAUL ATHANS, Assistant Chief 
Industrial Engineer, Consolidated 
Vultee Aircraft Corp. 


Works 
Lockheed 


Quality Control All Day 


Panel discussion will deal with the 
complications of source and receiving, 
inspection operations, statistical qual- 
ity control applications, equipment, 
functional testing, and the control of 
leadman quality stamps for effectively 
lowering production and up- 
grading quality levels 


costs 


9:00 a.m 
Functional Testing 
advisability) 
Control of Leadman 
Stamps (Method) 


11:30 a.m 
(Extent and 


Quality 


2:00 p.m.-4:30 p.m 
Policies and Methods of Receiving 
and Source Inspection 
(Control between the services and 
the prime contractors) 
2. Statistical Quality Control Applica- 
tions 
Panel Leader: 
B. W. CLAWSON, Quality Manager, 
Douglas Aircraft Co., Inc., Long 
Beach 
Panel Co-Leader 
GEORGE H. 
of Quality Control, 
craft Corp 
Secretary: 
W. F. STRYKER, Quality Control, 
Douglas Aircraft Co., Inc., Long 
Beach 
Panel Members: 
I. DAGAN, Director, Quality Control 
Rohr Aircraft Corp. 
ROY E. PAINE, Chief Metallurgist 
Aluminum Company of America, 
Los Angeles 
R. 8S. CATLIN, Director, 
Control, Northrop Aircraft, 
GEORGE H. McDONALD, 
Inspection Administrator 
American Aviation, Inc 


PRUDDEN, Director 
Lockheed Air- 


Quality 

Inc. 
Source 

North 


Electronics (All Day 

Electronic applications to aircraft con- 
tinue to increase in quanity and com- 
plexity resulting in many new problems 
for the production man By inter- 
change of ideas, re-evaluating methods 
and organizations, by continued educa- 


tion, and by close cooperation between 
the engineering and production organ- 
izations, the production man can make 
substantial contributions to cost re- 
duction of electronic equipment for 
aircraft. 
9:00 a.m.-11:30 a.m. 
Functional Testing 
(a) How much 
(b) When should functional tests 

be made 
Organizational responsibility 
for functional tests 
How to Reduce the Elapsed Time 
of Making and Proving Operable 
Installations 

(a) Coordination 
ing 
Coordination 
Coordination 
tary 
Planning for 


(c) 


with engineer- 


with 
with 


(b) 
(c) 


supplier 
the mili 


(d) spares 


2:00 p.m.-4:30 p.m 
Installation Practices 
(a) Where in production §se- 
quence should installation 
occur 
Where 
occur 
Handling Electronic Equipment 
(a) Special techniques and 
vices 
(b) Educational techniques 
Training 
Training for 
and equipment 
(‘b) General training, including 
training of relating depart- 
ments and management to 
understand electronic prob- 
lems 
Panel Leader 
CHARLES W. CLARKE, Manager 
Manufacturing Controls, AiResearch 
Manufacturing Co 
Panel Co-Leader: 
E. M. BOYKIN, Manager, Field 
Engineering, Hughes Aircraft Co 
Secretary: 
C. H. HANSEN, Public Relations De- 
partment, AiResearch Manufactur- 
ing Co 
Panel Members: 
A. F. DuFRESNE, Director, Quality 
Control, Consolidated Engineering 
Corp 
M. J. FAYRWEATHER, 
Advisor Electronics, 
craft, Inc 
LESTER L. GALLOWAY, General 
Foreman Electronics Department, 
North American Aviation, Inc 
L. M. WELSCH, Assistant Division 
Superintendent of Electronics, Boe- 
ing Airplane Co 


(b) should check-outs 


de- 


(a) specific jobs 


Technical 
Northrop Air- 


Plant Engineering and Plant Layout 
All Day 
Plant engineering and plant layout 
organizations must contribute sub- 
stantially to any cost reduction pro- 
gram. How this can be done through 
improved methods within those organ- 
izations, through furnishing better 


factory layouts, and through better 
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and more economically maintained 
equipment will be the central theme. 


9:00 a.m.-11:30 a.m 
Reducing the Cost of Making a 
Layout — Techniques — Materials 
-Short Cuts 
Reducing Manufacturing Costs by 
Efficient Plant Layout—Sequencing 
Handling 
The Relationship of Optimum Fa- 
cilities Utilization and Costs— 
Yardsticks 
Summary 


2:00 p.m.-4:30 p.m 
Maintenance—Preventive vs. “Con- 
trolled” vs. Breakdown—-Where Ap- 
plicable—Costs 
Engineered Maintenance 
Equipment Capitalization, Amorti- 
zation, and Control Policies 

4. Summary 
Panel Leader 
W. A. BURTON, Properties Manager, 
Douglas Aircraft Co., Inc., Long 
Beach 
Panel Co-Leader: 
H. W. LINTON, Chief Methods Engi- 
neer, North American Aviation, Inc. 
Secretary: 
K. R. WALTZ, Plant 
Supervisor, Douglas 
Inc., Long Beach 
Panel Members: 
R. B. PARKHURST, 
Electronics Manufacturing, 
Aircraft Co 
R. J. SWONK, Plant Engineer, Lock- 
heed Aircraft Corp. 
L. W. WYMAN, Assistant General 
Manager Kaiser Manufacturing Co., 
Oakland Aircraft Division 


Engineering 
Aircraft Co., 


Director of 
Hughes 


Fastening and Mechanical Joining 
(Morning Only 
Discussion will cover equipment used, 
tolerances to be maintained, and tech- 
niques involved in the installation of 
flush rivets, high shear fasteners, and 
cowling and inspection-type fasteners. 


9:00 a.m.-12:00 Noon 

Flush Riveting, including’ tech- 
niques and equipment for portable 
and stationary hot dimpling, blind 
riveting, automatic countersinking 
and riveting, automatic hot dimp- 
ling and riveting, and NACA type 
riveting 
High Shear Fasteners, including 
tolerances, tooling and equipment 
Cowling and Inspection Type Fas- 
teners, including various types, shop 
know-how and new high strength 
types 

Panel Leader 
S. N. BEAN, Chief Tool Engineer, 
Lockheed Aircraft Corp. 

Panel Co-Leader: 
L. E. GANAHL, Chief Standards 
Engineer, Lockheed Aircraft Corp 

Secretary 
R. L. HAND, Manager Manufactur- 
ing Standards and Research, Lock- 
heed Aircraft Corp 


SEPTEMBER, 1952 


Panel Members: 
JOERG LITELL, Superintendent of 
Airplane Assembly, Ryan Aeronauti- 
cal Co. 
JACK KAHLO, Assistant Superin- 
tendent of Production Engineering, 
Northrop Aircraft Inc. 
H. J. SUMNER, Tool Design Assist- 
ant Supervisor, Consolidated Vultee 
Aircraft Corp. 
FRANK YOUNG, Administrator of 
Tooling Control, Douglas Aircraft 
Co., Inc., Santa Monica 


Production Control All. Day) 
Evaluation of philosophy of stocking, 
handling, control, and flow of work- 
in-process stock. Proper increments of 
work to use in departmental loading 


9:00 a.m.-11:30 a.m 
Closed Stockrooms (Ad- 
and disadvantages when 


Open vs. 
vantages 
in use) 
Centralized vs. De-Centralized 
Stock (Advantages, possible use in 
combination) 


2:00 p.m.-4:30 p.m 
Auxiliary Items and Common Parts 
(Control methods) 
Material Handling 
Control (Practices, 
tion, etc.) 
3. Shop Loading (Systems 
short-range loading) 
Panel Leader: 
J. B. ADAMS, Production Manager, 
Industrial Plastics, Inc 
Panel Co-Leader: 
F. W. LLOYD, Assistant Factory 
Manager, Northrop Aircraft, Inc 
Secretary: 
ROY L. ANDERSON, 
Production Analysis, 
craft Co., Inc., Long 
Panel Members: 
M. A. GARRETT, Follow-Up General 
Supervisor—Production Control, 
Douglas Aircraft Co., Inc., Long 
Beach 
Cc. W. SEYMOUR, JR., Production 
Control Manager, Solar Aircraft Co. 
C. W. EASTON, Production Manager, 
Boeing Airplane Co 
P. J. PRESCOTT, General 
visor—Scheduling, North 
Aviation, Inc. 


and Damage 
corrective ac- 


long- and 


Supervisor 
Douglas Air- 
Beach 


Super- 
American 


Change Control Morning Only 


Change Control provides an overall 
plan and schedule for the incorpora- 
tion of a change in a product with a 
minimum of confusion and cost to the 
program. Change Control, by that or 
any other name, does not, nor is it 
intended to, stop changes 


9:00 a.m.-12:00 Noon 
Method of Injecting 
Changes into Production 
(Routine, expedited, relative cost 
and cost responsibility) 


Design 


Frequent Changes within Produc- 
tion Releases vs. Accumulation of 
Changes at Release Blocks 
(Methods, results, effect on cost) 
Serial Control of Change Products 
(Identification; extent of data to 
be retained; method) 
Panel Leader: 
H. E. HERDRICH, Chief, Master 
Planning and Time Standards, 
Northrop Aircraft, Inc. 
Panel Co-Leader: 
N. H. SHAPPELL, Manufacturing 
Control Manager, Douglas Aircraft 
Co., Inc., Santa Monica 
Secretary: 
S. J. WORTH, General Superviso: 
Schedules and Change Control, 
Northrop Aircraft, Inc 
Panel Members: 
ED HOLLISTER, Chief Project Co- 
ordinator—Fighter Series, Lockheed 
Aircraft Corp. 
A. P. SCHUNCK, Administrator of 
Manufacturing Analysis, Douglas 
Aircraft Co., Inc., Long Beach 
H. F. BERRY, Supervisor, Project 
Coordination Schedules Department, 
North American Aviation, Inc 


Procurement (Afternoon Only) 


A review of the procurement problems 
listed and a discussion on how pro- 
curement can be controlled to fit better 
into the general operations and effect 
a reduction in overall cost. 


2:00 p.m.-5:00 p.m 
Orientation of Vendors with Re- 
spect to Procurement Documents 
(Object: Uniform interpretation 
of regulation by vendors dealing 
with one or more airframe manu- 
facturers) 
Policies and 
contractors 
(a) Maintenance of tool designs 
and engineering information 
Methods of controlling con- 
tacts 
(c) Others 
Methods of Assuring On-Schedule 
Receipts from Vendors 
(Follow-up, control) 
Source Development 
New Sources 
(Techniques, results) 
5. Casting Procurement Problems 
Panel Leader: 
D. J. BOSIO, Director of Materiel, 
Douglas Aircraft Co., Inc., Santa 
Monica 
Panel Co-Leader: 
R. NAGLEY, Director of Material 
North American Aviation, Inc 
Secretary: 
G. L. 
Douglas 
Monica 
Panel Members: 
W. SHULVER, JR., Director of Ma- 
teriel, Lockheed Aircraft Corp. 
A. R. CAMPBELL, Purchasing Agent, 
Rohr Aircraft Corp. 
J. W. HINCHLIFFE, Director of Ma- 
teriel, Northrop Aircraft, Inc 


Relations with Sub- 


(b) 


Creation of 


WADE, 
Aircraft 


Agent 
Santa 


Purchasing 
Co., Inc., 
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AERONAUTIC 
MEETING 


Thursday, October 2 


9:30 am Sierra Room 
Welcome to Los Angeles—W. C. 
HEATH, General Chairman of Meeting 
Chairman—R. L. SCHLEICHER, 
North American Aviation, Inc. 
Secretary—-J. A. SPORCIC, North 
American Aviation, Inc. 
Symposium—Radomes, Including Op- 
tical and Mechanical Properties and 
Manufacturing Problems 


Problems Associated with the 
facturing of Radomes 
R. L. WHANN, North American Avia- 


tion, Inc. 
How materials 


Manu- 


process, and other controls 


can limit those manufacturing variables 
which adversely affect the performance of 


radar equipment covers 


Design of Radomes Resistant to Gun 

Blast 

H. A. HUMMEL and AL LEIPZIG, 

Douglas Aircraft Co., Inc., El Segundo 
New ways of curbing the effects of gun 
blast, vibrations, and 
structure and electronic 
in radomes 


accelerations on 
equipment housed 


The Effect 
Guidance 
E. T. PHILIPS, 
Co. 


Radome 


of Radomes on Missile 


Ryan Aeronautical 


streamlining but 


reducing 


minimizes drag 


gains here offset by 


guidance 


can be 


radar capabilities for transmis 


sion, reflection, and refraction 


Radome Optical System Problems on 
Supersonic Aircraft 

W. T. DORRANCE and W. GARCIA, 
Consolidated Vultee Aircraft Corp. 


Satisfactory radome design, particularly 


for fire-control systems demands study 


of factual data and solution of optical 


problems having both mechanical and 


electrical phases 


Electrical Instrumentation for Radome 
Environmental Testing 

C. A. GIBBONS, Northrop Aircraft, 
Inc. 

records the 


Instrumentation effects of 


environmental conditions upon 
but there are 
to accuracy, 


operations 


radomes, 
limitations, particularly as 
in wind-tunnel and other test 
must be 


which recognized 


A Method of Ice Protection 
domes 

F. E. LENHERR, Northrop Aircraft, 
Inc. 


for Ra- 


sprays radomes 
limits And these 
problems 


Ethylene 
against 
limits 


glycol protect 
icing 


complicate 


within 
engineering 
amazingly 


(Sponsored by Aircraft Activity) 
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9:45 am Los Angeles Room 

Welcome to Los Angeles—W. C. 

HEATH, General Chairman of Meeting 
Chairman—D. GERDAN, Allison Di- 
vision, General Motors Corp. 
Secretary—H. J. WOOD, AiResearch 
Manufacturing Co. 


Effect of Aerodynamic 
Fuel Systems 

JULIUS JONAS, Northrop Aircraft, 
Inc. 


Heating on 


Describing studies which rrelate air 


plane performance with transient heating 


and facilitate calculating the severity of 
fuel heating at high speeds as a function 
»f Mach number and fuel system parame 


ter 


Pneumatic Starting Systems 

A. K. FORNEY, Power Plant Division, 

Bureau of Aeronautics 
All about why pneumatic 

preferred for 
Navy aircraft, and how they compare with 
other types 

(Sponsored by Ajircraft Powerplant 

Activity) 


starting systems 


now are turbine-equipped 


2:00 p.m. Sierra Room 
Chairman—N. W. BOULEY, Consol- 
idated Vultee Aircraft Corp. 
Secretary—H. E. BROOKE, Consol- 
idated Vultee Aircraft Corp. 

High-Speed Water-Based Aircraft 

E. G. STOUT, Consolidated Vultee 

Aircraft Corp. 

Back from oblivion come the flying boats 
and clippers! 
search 


New products of unique re 
they're 
and transonic—ready for 
military or commercial use 


techniques safer, jet-prc 


pelled either 


Drop-Testing a Large Airplane 
Laboratory Techniques 
J. W. GAINES, North American Avia- 
tion, Inc. 
The Behavior of the Airplane Structure 
F. V. WAGNER, North American Avia- 
tion, Inc. 
Drop tests, simulating actual landings, per 
mit observation and measurement of phe 
Motion 
happens 


nomena pictures show exactly 
what 


(Sponsored by Aircraft Activity) 


2:00 p.m. 
Chairman—F. 
Aircraft Corp. 


Los Angeles Room 
E. McCREERY, Rohr 


Secretary—B. R. 

Rohr Aircraft Corp. 
“Lockfoam” Filled in Place Structures 
J. M. GERSCHLER, Lockheed Aircraft 
Corp. 


How 


ALSOBROOK, 


to fabricate composite airframe part 


from a fluid which, foaming and therm« 


setting, bonds itself to skin material 


even in irregular cavities! 


New Transparent Plastics for Aircraft 
Enclosures 
G. E. HUGHES, Boeing Airplane Co. 


Increased thermal and craze resistance 


plus other benefits, accrue from new 


transparent plastics and laminations for 


high-speed, high-altitude aircraft 


Elastomers—Rubber-like Materials 

C. M. MILLER, Northrop Aircraft, Inc. 
Elastomers cannot funtcion both as solids 

and liquids 


their 


but properly relating design t 
properties 
and 


resistance 


assures satisfactory elas 


ticity resiliency plus considerable 


Chan-O-Seal Design for Modern Air- 
craft 
BERNARD 
Corp. 


Operations at extreme altitudes and speeds 


GROSS, Rohr Aircraft 


put sealing on a par with structural strength 
as a design « Studies of de 


have 


»nsideration 


sign theory and materials behavior 
produced Chan-O-Seal 


(Sponsored by Aircraft Activity) 


8:00 p.m. Sierra Room 


Confidential Session 


Attendance will be restricted to those 
who have previously been cleared for 
this session by the U. S. Air Force. 
Chairman—A. L. KLEIN, Douglas 
Aircraft Co., Inc. 
Soviet Air Weapons 
FRED KOBERNUSS, Air 
Intelligence Center 
Design Features of the Bell X-5 with 
Adjustable Wings 
J. A. O'MALLEY, JR., and R. J. 
WOODS, Bell Aircraft Corp. 
Flight Experience with Delta 
Aircraft 
RALPH BAYLESS, Consolidated Vul- 
tee Aircraft Corp. 
(Sponsored by Aircraft Activity) 


Technical 


Wing 


Friday, October 3 


Sierra Room 
WELLS, Boeing 


9:30 a.m 


Chairman—E. C. 
Airplane Co. 
Secretary—T. J. VENATOR, West- 
inghouse Electric Corp. 


Turbojet Power Control Trends 

Cc. S. CONSTANTINO, Wright Aero- 

nautical Division, Curtiss-Wright Corp. 
Turbojet power is more than slightly ter 
rific, but still it has to be controlled. Op 

erating and specification requirements de 

American and British 

problem differ 


fine the direction 


engineers approach the 


ently, but both are working toward simpli 


ncreased reliability 


INGALLS, Solar 


fication and 


Secretary—H. W. 
Aircraft Co. 


Ceramic Coatings Solve High Tem- 
perature Problems 
J. V. LONG, Solar Aircraft Co. 

Ceramic aircraft engine 


coatings lengthen 


parts life, invite substitution of lower al 
loys Next development is production-line 
for jet engines! 
(Sponsored by Aircraft 


Activity) 


application 


Powerplant 
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9:30 a.m Los Angeles Room 
Chairman—H. W. HOLZAPFEL, 
Western Air Lines, Inc. 
Secretary—J. M. BRYE, 
Motors Corp. 

The Transport Helicopter 

Airline Operations 

F. N. PIASECKI, Chairman of the 

Board, Piasecki Helicopter Corp. 


ent ary has 


McCulloch 


in Future 


Re experience created a 


pter the aerial hall of 


lrawn serious attention t 


e aircraft 


Symposium—Closing The Gap 
Passengers Come First 
R. C. PHILLIPS, JR., Airways Engi- 
neering Corp 
Result of the 
South America 
H. W. ANDERSON, Whiting 
A Proposed Mobile Gatehouse 
E. W. FULLER, American Airlines, Inc. 
A thousand miles has be 
but that 


the 


Loadair Operation in 


Corp. 


me an easy 


span 


for aircraft short gap betweer 


the airplane and passengers r goods 


at the airport still is a 
s! Movies 


Jesigned t simplify 


long route lined 


with probler illustrate a mobile 


gangplank passenger 


loading, and data are presented on a me 


chanical loading device now installed at 


Barranjuilla, Coloumbia, which moves trans 


port aircraft sidewise to the terminal build 
ing 


(Sponsored by Air Transport Activity) 


2:00 p.m Sierra Room 
Chairman—R. E. JOHNSON, Wright 
Aeronautical Division Curtiss- 
Wright Corp 
Secretary—J. B. PITKIN, Lockheed 
Aircraft Corp. 

Afterburners and Variable Nozzles 

RALPH KRESS and F. J. HILL, Solar 

Aircraft Co. 


Clarification of 


ingenious 


afterburner des 
for 


problems 


gn invites 


solutions vexing problems 


Designs, parts, and alike herein 


are reviewed, smart engineering ideas for 


improvement welcomed 


Design Features and Turbojet Installa- 
tion Problems 
Powerplant Fire Protection 
W. E. KAVASCH, Douglas Aircraft Co., 
Inc., Santa Monica 

Demand for weightless 
the 


spaceless systems 


protecting larger hotter 
1 aircraft ind 


fetection 


engines of 
that 


extinguishment 


high-spee ates fire pre 


vention and are 


from board to air 


ma cor 


port 


erns irafting 


The Powerplant Installation as a Mu- 
tual Engine-Airframe Problem 
W. H. HAND, North American 
tion, Inc 


Modern 


Avia- 


ver f the ancient chicken and 


egg priority ontroversy develops with 


engineering overtones, in the job of fitting 


werplants to airframe 


All about the pros 


and vice 


ons of the 


versa 
and opera 


tior 


Turbojet Installation Cooling and As- 
sociated Performance Losses 
L. J. LYONS, Northrop Aircraft, Inc. 


Novel cooling procedures and 
maintain 


types of 


structural design now normal 
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turbojet 


heating still is a 


temperatures air 
raft But 
big problem! 
(Sponsored by Aircraft 


Activity) 


high-speed 
aerodynamic 


Powerplant 


2:00 p.m Los Angeles Room 
Chairman—L. D. BONHAM, 
Fletcher Aviation Corp. 
Secretary—O. E. BROWN, Fietcher 
Aviation Corp. 

Use of High Tensile Steels in Aircraft 

Cc. H. STEVENSON, Douglas Aircraft 

Co., Inc., El Segundo 

Direct-from-the-shor 


data on high tensile 


steels for aircraft fabrication, with experi 


e report m metailiurgical problems 


weiding, ins tion, and service 


Precipitation Hardening Steels Show 
Advantages in Aircraft 
G. A. FAIRBAIRN, North 


Aviation, Inc 
Aircraft parts 


American 
increasingly and advanta 


are fabricated from 
materials 
7PH 


intriguing 


geously being three 
new engineering 
4PH Armco 17 


Ww with 


Armco 
USS Stainless 


and 


results 


Today’s Aluminum Aircraft Alloys 
J. A. NOCK, JR., Aluminum Co. of 
America 
Hot news about high-strength heat-treata- 
ble alloys for 


high-temperature applica 


tions! Plus data on aluminum-magnes 


tor 


jury 


alloys tanks with argon-shielded ar 
welds 


(Sponsored by Aircraft Activity) 


8:00 p.m Sierra Room 
Chairman—P. A. COLMAN, Lock- 
and Aircraft Powerplant Activities) 


Saturday, 


9:30 am Sierra Room 
Chairman—F. H. SHARP, Consoli- 
dated Vultee Aircraft Corp. 
Secretary—PAUL LANSING, 
solidated Vultee Aircraft Corp. 

Symposium—Flight Testing of New 

Aircraft Engines 

Ground Facilities — 

Chambers, Advantages 

tions 

LT. COL. D. M. ROSS, Power Plant 

Laboratory, Wright Air Development 

Center 

Timing and Phasing in the Develop- 

ment of Engines and Flying Test Beds 

M. C. BENEDICT, Aircraft Gas Tur- 

bine Division, Westinghouse Electric 

Corp. 

Advantages of the Flying Test Bed in 

Engine Development 

W. E. STANGER, Aircraft Gas Turbine 

Division, General Electric Co 


Con- 


Altitude Test 
and Limita- 


SET ae Lie) U 
OTF Fl) 


Secretary—VICTOR HUDSON, Con- 
solidated Vultee Aircraft Corp. 


Aircraft Ice Prevention Panel 

General Statement of the Icing Prob- 

lem 
MYRON' TRIBUS, 
Michigan 

Air Transport Problems 
Cc. M. CHRISTENSON, United Air 
Lines 

Airframe Manufacturer’s Solutions 
B. L. MESSINGER, Lockheed Air- 
craft Corp. 

Power, Thrust—and Ice 
A. A. BROWN, Pratt and Whitney 
Aircraft Division, United Aircraft 
Corp. 

Air Force Technical Requirements for 

Ice Prevention on Aircraft and Missiles 
D. M. PATTERSON, Equipment 
Laboratory, Weapons Components 
Division, Wright Air Development 
Center 

Some Basic Research Problems in Icing 

at Subsonic and Transonic Speeds 
E. E. CALLAGHAN, NACA Lewis 
Flight Propulsion Laboratory 


for the 


University of 


Ice protection and prevention new 


high-speed aircraft can affect both design 


and operation Here the problem is con 


sidered from many angies meteorolgy 


and the fundamental mechanisms of ice 


prevention, design compromise betweer 


maximum protection and aircraft com 


aircraft type and operation, power 
difficulties 


plexity 


plant military and commercial 


experience, and, finally, methods of applieti 


research into new and more efficient sys 


tems of 
heed Aircraft Corp. 
(Sponsored by Air Transport, Aircraft 


protection 


October 4 


Flight Testing of Prototype Engines 
as Primary Powerplants of New Air- 
craft 

J. R. STEDING, Allison Division, Gen- 
eral Motors Corp. 
Operational Experience 
Test Beds 

H. B. ARCHER, Pratt 
Aircraft Division, United 
Corp. 


Close to 


with Flying 


and Whitney 
Aircraft 


operation in the air, and in some 


respects superior for testing purposes, is 


the flying test bed for aircraft powerplants 


Coupled with such other ground test ta 


lities as altitude chambers, fiying test 
contributing greatly not 
but to the 


prototype 
presented a wealth 


bed programs 4are 


nly to pre-flight preparations 


accelerated development of 
powerplants Here is 


f developmental and operational experi 


ence 


(Sponsored by Aircraft 
Activity) 


Powerplant 


:30 p.m., Saturday, Oct. 4, 1952 
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ALENDAR 


National Meetings 


Meeting 


Date 


1952 


TRACTOR and PRODUCTION FORUM 


AERONAUTIC, AIRCRAFT ENGINEERING 
DISPLAY, and PRODUCTION FORUM 


TRANSPORTATION 
DIESEL ENGINE 


FUELS and LUBRICANTS 


Sept. 8-11 


Oct. 1-4 


Oct. 22-24 
Oct. 30-31 


Nov. 6-7 


1953 


ANNUAL MEETING and 
ENGINEERING DISPLAY 


PASSENGER CAR, BODY, and MATERIALS 
PRODUCTION 


AERONAUTIC and AIRCRAFT ENGINEERING 
DISPLAY and AIRCRAFT PRODUCTION FORUM 


SUMMER 


INTERNATIONAL WEST COAST 


TRACTOR and PRODUCTION FORUM 


Jan. 12-16 


March 3-5 
March 25-27 


April 20-24 


June 7-12 


Aug. 17-19 


Sept. 14-17 


Schroeder, Milwaukee 


Statler, Los Angeles 


William Penn, Pittsburgh 
Chase, St. Louis, Mo 


The Mayo, Tulsa 


The Sheraton-Cadillac, Detroit 


The Sheraton-Cadillac, Detroit 
Statler, Cleveland 


Hotel Governor Clinton 


New York City 


The Ambassador and Ritz 
Carlton, Atlantic City, N. | 


Georgia Hotel, Vancouver, B. C 


Hotel Schroeder, Milwaukee 


TRAFFIC . . . 


... Law Enforcement is sub- 
ject of Kreml Beecroft Me- 
morial Lecture. 


sé RAFFIC Law Enforcement” is the 
subject of the Beecroft Memorial 
Lecture which Franklin M. Kreml, 1952 
Beecroft Award winner, has prepared 
for delivery on Oct. 21 at the National 
Safety Congress at the Congress Hotel 
in Chicago. (The August SAE Journal 
on p. 75 erroneously gave Oct. 22 as 
the date of Kreml’s presentation.) 
Kreml is director of Northwestern Uni- 
versity’s Traffic Institute and of the 
Traffic Division of the International 
Association of Chiefs of Police 
At the meeting on Oct. 21, copies of 
a booklet containing Kreml’s lecture in 
full will be available for those in at- 
tendance 


Operations Research . . . 


. . iS new engineering, 
management tool to be 
talked about at ‘53 Pro- 
duction Meeting in Cleve- 


land. 


ILITARY strategy in World War II 

laid open a brand: new technique 
for evaluating information and making 
decisions. It’s called “Operations Re- 
search.” Since then it’s been snapped 
up by industry and business as a de- 
cision-making aid. Alert to this new 
method’s potential, the SAE Produc- 
tion Activity Meeting Committee has 
programmed a paper for the 1953 Na- 
tional Production Meeting at Cleve- 
land on use of Operations Research in 
production and engineering 

One of the speakers will be John 
B. Lathrop, of Arthur D. Little, Inc 
a research organization that has 
helped pioneer Management applica- 
tions of this tool. A man from indus- 
try who has used Operations Research 
also is slated to participate in the pro- 
ram. 

The British military were probably 
the first to really make hay with Op- 
erations Research The Americans 
picked it up during World War II and 
used it to plan bombing tactics and 
battle strategy. 

Here is a typical military problem 
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in which it paid off: American convoys 
started suffering heavy losses to Ger- 
man submarines at one point during 
the war. An Operations Research 
team went to work on the problem 
and came up with the answer: Operate 
fewer, but larger convoys 

It seemed that the subs knocked off 
vessels on the periphery of each con- 
voy. Larger convoys meant exposure 
of fewer peripheral ships, cutting down 
on the number of targets as well as 
the number of ships sunk by German 
torpedos 

In showing how Operations Research 
can do a job for management, Emil 
Gibian, Vice-President for SAE Pro- 
duction Activity, tells how it solved a 
simple business problem for a newsboy 
This chap sold an average of 10 news- 
papers each day. Each paper cost him 
2¢ and he sold it for 3« How many 
should he order each day to insure 
maximum profits? 

The mathematics of Operations Re- 
search comes up with the answe! 
nine newspapers 

Just as this method answered the 
newsboy’s fairly simple problem, it can 
help in production planning, market 
forecast, and other industrial opera- 
tions. The SAE National Production 
Meeting in Cleveland next March will 
show how Operations Research cur- 
rently is being used and new areas 
where its potentials are high 


JOB DONE... 


.. comments planning chief 


on program for Diesel Meet- 
ing at St. Louis. 


LL arrangements for authors and 

technical papers have been com- 
pleted for the National Diesel Engine 
Meeting at St. Louis’ Chase Hotel, Oct 
30-31, according to Diesel Activity 
Vice-chairman for Meetings F. A. 
Robbins of GMC’s Electro-Motive di- 
vision. 

New electronic instrumentation and 
laboratory techniques will be revealed 
at the meeting’s opening session, with 
a look ahead at new diesels in new ap- 
plications scheduled for the windup 
session Friday afternoon, Oct. 31. The 
complete program will appear next 
month in the October SAE Journal 

R. O. Slattery, general chairman of 
the meeting, is arranging the program 
and principal speakers for the dinner 
which will be held on Thursday even- 
ing, Oct. 30. 
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For Fingertip Steering, A Horse. . . 


Everytime engineers get into a huddle on power steering for cars, someone gets 

in a throwback to the old horse and buggy days. Al Hunter (left), of Chrysler, 

and Bud Hammond, of Gemmer Mfg. Co., thought they'd give it a whirl. So at 

the SAE Summer Meeting in Atlantic City they sampled a one horsepower steer- 
ing device 


You ll Be Interested to Know. . . 


ONE THOUSAND ONE HUNDRED AND FIFTEEN persons 
“appeared in the 1952 July issue of SAE Journal. Many were con- 
tributors of technical papers and discussers; others were participat- 
ing in the Society’s activities or assuming new duties as committee- 
men. All were mentioned because of their useful connection with 
automotive enterprise 

SAE gains its vigor and strength from these men and their associ- 
ates. Our industries are properly proud and appreciative of their 
progressive spirit of leadership in the engineering profession. The 
world is better for their efforts 

People are interested in people, because personality is the root of 
all human endeavor. In recording human endeavor, our Journal 
reflects the personality of those who do things Thus are ou 
members responsible for its permanence 


EVERY WORD OF THE ABOVE—except the opening “one 
thousand one hundred and fifteen’’—-was copied from an item 
written by John A. C. Warner in the February, 1932 issue of 
SAE Journal. . . . For that earlier issue, the number of those 
“appearing” was 871 . . . which probably indicates that then, 
as now, SAE’s progress is well reflected through the activity of 
its individual members. 





RICHARD E. KRAFVE has been named assistant 
general manager of Ford Motor Co.’s Lincoln- 
Mercury Division He has been serving since 
January as executive assistant to BENSON 
FORD, vice-president of Ford Motor Co. and 
general manager of Lincoln-Mercury Division 
Krafve was previously director of Ford’s office of 
defense products. 


M. R. FAIRLIE has been promoted to director of 
lubricants research for Sinclair Research Lab- 
oratories, Inc., Harvey, Ill. Fairlie previously 
held the position of assistant director of lubri- 
cants research. During World War II, he was 
loaned to the U. S. Navy to work at the Naval 
Experimental Station at Annapolis, Md. 


THOMAS H. RISK has been named vice-presi- 
dent of the R. M. Hollingshead Corp., Camden, 
N. J. He will assist the president of Hollings- 
head in planning new product development. 
Risk was previously with the engineering re- 
search laboratory of Ethyl Corp. in Detroit, and 
before that was manager of Ethyl’s refinery 
division. 


JOHN R. GILMARTIN has been named general 
sales manager of GMC’s Hyatt Bearings Division, 
succeeding HOWARD K. PORTER, who has been 
appointed assistant to the general manager on 
special assignment. Gilmartin has been assist- 
ant to the general sales manager of the Division 
since 1947, and prior to that was assistant pro- 
duction manager. Porter, who has been with 
Hyatt since 1916, has been general sales man- 
ager since 1930 


CHARLES B. EISENHAUER has been appointed 
manager of manufacturing of Houdaille-Hershey 
Corp., Detroit. Eisenhauer was previously as- 
sistant to the president of Houdaille-Hershey, 
and prior to that was vice-president and general 
manager of the Metal Spring Cover Division of 
F. L. Jacobs Co., Detroit 


About 


JAMES C. PORTER, who was pre- 
viously with the Northern Research 
Laboratory, Peoria, Ill., has joined 
Cities Service Research and Develop- 
ment Co., Hillside, N. J., as senior 
engineer in the road testing group. 


ROBERT M. CRITCHFIELD, who 
recently became general manager of 
GMC’s Pontiac Division (See SAE 
Journal, August, 1952, p. 84), has been 
elected a vice-president and a member 
of the Administration Committee of 
General Motors Corp 


FRANKLIN Q. HERSHEY has been 
named assistant manager for styling 
for Ford and commercial vehicles, in 
a series of new appointments in the 
engineering staff styling department 
at Ford Motor Co. WILLIAM M. 
SCHMIDT will head styling of Lincoln 
passenger cars, and JOHN NAJJAR 
becomes supervisor of the Lincoln- 
Mercury development unit Cc L. 
WATERHOUSE continues as man- 
ager of engineering styling 


IVOR L. WILLIAMS has _ been 
named senior engineer in charge of the 
Grand Blanc Tank Plant of GMC’s 
Fisher Body Division. Williams was 
previously assistant chief engineer at 
the plant. BART COTTER, who has 
been in charge of engineering of the 
Patton T-48 tank at Grand Blanc, has 
returned to the Detroit general offices 
to resume his duties as assistant chief 
engineer in charge of product engi- 
neering for Fisher Body Division. 


ERLING D. SEDERGREN, general 
manager of Roy S. Sanford and Co., 
Oakville, Conn., has become a partner 
in the firm. 


WILLIAM C. HANWAY, JR., has 
been appointed vice-president of Fargo 
Motor Corp., fleet sales subsidiary of 
Chrysler Corp. Hanway has been re- 
gional manager for Fargo in New York 
since 1948, and has been with Chrysler 
since 1936. During World War II he 
served in the Navy, and as command- 
ing officer of an LST craft took part 
in assault landings at Salerno and 
Anzio and the D-day landings in Nor- 
mandy 
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Members 


C. H. AHLF, who was superintendent 
of transportation for the Hawaiian 
Pineapple Co., Ltd., Honolulu, is now 
automotive engineer for C. Brewer and 
Co., Ltd., in Honolulu. Ahlf was 1951 
52 chairman of Hawaii Section. 


MARTIN A. ELLIOTT has been ap- 
pointed research professor of mechan- 
ical engineering at Illinois Institute 
of Technology, Chicago, Ill. Dr. Elliott 
has been chief of the synthetic fuels 
research branch for the U. S. Bureau 
of Mines in Pittsburgh, Pa. Prior to 
joining the Bureau of Mines, he was 
with the Consolidated Gas, Electric 
Light and Power Co., Baltimore, Md. 
He has taught at Baltimore Polytech- 
nic Institute and Johns Hopkins Uni- 
versity 


WILLIAM W. SNYDER is now auto- 
motive research engineer for U. S. 
Army Ordnance at Aberdeen Proving 
Ground, Aberdeen, Md. He was for- 
merly automotive engineer for Chrys- 
ler Corp. in Detroit. 


CARLTON WILLRICH, JR., has 
joined the advanced vehicles depart- 
ment of Ford Motor Co., Dearborn, 
Mich. Willrich was formerly senior 
layout man on farm implements and 
equipment for the engineering depart- 
ment of Harry Ferguson, Inc., Detroit. 


G. WAINE THOMAS, vice-president 
and chief engineer of Continental Mo- 
tors Corp., was recently elected presi- 
dent of the Internal Combustion Engi- 
neering Institute. 


SAE Father and Son 


D. C. GASKIN (left), vice-presi- 
dent and general manager of 
Studebaker Corp. of Canada, Ltd., 
and Canadian Section chairman 
for 1951-52, presents an SAE mem- 
bership certificate to his son, NEIL 
D. GASKIN. Neil is assistant to 
the director of purchases for 
Studebaker of Canada. 
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E. SWAIN RUSSEY (left) has been 
elected president of Warner Gear Di- 
vision of Borg-Warner Corp., succeed- 
ing A. P. EMMERT, who recently re- 
tired from active management of the 
division after eight years as president 
and 25 years of total service. Emmert 
will continue as vice-chairman of the 
Division’s supervisory board, as well as 
a vice-president of Borg-Warner Corp. 
Russey has been with Warner Gear 
since 1925. He was assistant general 
manager from 1939 to 1944, and since 
then has been vice-president and gen- 
eral manager. 


JOHN S. HAMMOND is president of 
the new firm of John S. Hammond, 
Inc., manufacturers’ sales representa- 
tives, in Greenwich, Conn. Hammond 
has been a manufacturers’ agent for 
the past six years, and prior to that 
was vice-president and general man- 
ager of Allied Control Valve Co., Nor- 
walk, Conn 





DONALD BASTOW has been named chief engi- 
neer of Jowett Cars, Ltd., of Yorkshire, England. 
Bastow has been with Jowett since 1950, and 
prior to that has served with Armstrong Siddeley 
Motors, Lagonda, Rolls-Royce, and Daimler. 


COL. JOHN H. FRYE has been reappointed 
manager of sales of Columbia Steel and Shaft- 
ing Co. and its Summerill Tubing Co. Division, 
Carnegie, Pa., after having completed a tour of 
duty in Washington, D. C. Frye has been serv- 
ing as deputy executive officer to the chief of 
ordnance, with headquarters in the Pentagon, 
since 1950 


CAPT. JOHN JAY IDE, U.S.N.R., for 23 years 
European representative of the National Advisory 
Committee for Aeronautics, was awarded the 
honorary degree of Doctor of Laws at the com- 
mencement exercises of Hanover College, Han- 
over, Ind., on June 9 


JOHN W. PENNINGTON was recently named 
executive engineer of the Metal Products Di- 
vision of Koppers Co., Inc., Baltimore, Md., and 
placed in charge of the Division’s technical de- 
partment. He was formerly chief engineer of the 
Division's piston ring department. Pennington 
is a member of SAE’s Diesel Engine Activity 
Committee. 


GEORGE FREY, who was formerly vice-presi- 
dent in charge of sales of ACF-Brill Motors Co. 
and more recently vice-president of the Globe 
Hoist Co., has opened offices as a fleet equip- 
ment specialist at 2027-B Cheltenham Ave., 
Philadelphia, Pa. The new organization, known 
as George Frey Associates, will serve truck and 
bus fleets exclusively 


C. M. HEWITT, vice-president of Bradley Uni- 
versity, Peoria, Ill., retired on Sept. 1 after 35 
years of service to Bradley. Hewitt has been ac- 
tive in safety education for many years, and at 
one time edited the National Safety Council 
News-Letter. His new residence is at 1404 
Wilson Ave., Ames, Iowa. 


Three SAE members are among 
those chosen to receive distinguished 
service citations at the 13th annual 
dinner of the Automobile Old Timers 
on Nov. 13 They are JOHN L. 
COLLYER, chairman and president of 
B. F. Goodrich Co.; GEORGE W. 
MASON, chairman and president of 
Nash-Kelvinator Corp.: and WILLARD 
F. ROCKWELL, chairman of Rock- 
well Mfg. Co. 


LT. THOMAS M. HOPKINS, USN, 
is now studying naval construction and 
engineering in the Naval Administra- 
tive Unit at Massachusetts Institute 
of Technology. Lieutenant Hopkins 
was previously assistant engineer on 
the U.S.S. Amberjack. 


DEWAN D. FORESTER has joined 
General Motors Corp. as a junior engi- 
neer. Forester was previously a prod- 
uct tester for International Harvester 
Co., Fort Wayne, Ind. 


JAMES R. WIMBOROUGH has 
joined Sandia Corp. in Albuquerque, N. 
Mex. Wimborough was previously as- 
sistant specifications engineer for Per- 
fect Circle Corp., Hagerstown, Ind. 


D. R. VEAZEY has been discharged 
from the U. S. Army and resumed his 
post as instructor in mechanical engi- 
neering at General Motors Institute 
in Flint, Mich. 


JACK W. FRENCH, previously a 
senior designer for Packard Motor Car 
Co., is now with North American 
Aviation, Inc., Downey, Calif., as de- 
signer. 

HAROLD C. GRANNAS is now ser- 
vice engineer for Fargo Division of 
Chrysler Corp., with headquarters in 
Philadelphia, Pa. He was formerly 
an instructor at Stevens Trade School 
in Lancaster, Pa. 


GEORGE F. STACY has joined 
Briggs Mfg. Co., Detroit, as electrical 
engineer. Stacy was previously pro- 
duction engineer for Hudson Motor 
Car Co. 


CHARLES H. ABRAY is now man- 
ager of the engineering department of 
Dominion Stores, Ltd., Toronto, Ont. 
Abray was formerly associated with 
Canada Coach Lines in Hamilton, Ont. 


H. W. SIMPSON has joined Jered 
Engineering Co. in Detroit as trans- 
mission engineer. 


CONRAD R. ROBIDOUX has joined 
Cnandler-Evans Division of Niles 
Bement Pond Co., West Hartford, 
Conn., as correlation engineer. Robi- 
doux was formerly test engineer in the 
experimental engine laboratory of 
Mack Motor Truck, Inc., Plainfield, 
N.J 

HENRY W. RINGER, who was pre- 
viously general manager of Ohio Mo- 
tors, Inc., Columbus, Ohio, has joined 
J and J Motors, Inc., in Canton, Ohio, 
as general superintendent. 
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HAROLD E. CHURCHILL has 
been named chief engineer of 
Studebaker Corp. His appoint- 
ment fills the vacancy resulting 
from the tragic death of Stan- 
wood S. Sparrow, vice-president 
of engineering, on Aug. 14, Stude- 
baker President HAROLD 5S. 
VANCE has announced. 

Churchill, a Studebaker vet- 
eran of 25 years, moves into his 
new responsibilities from the post 
of director of research, which he 
has held since 1948. During 
World War II, he received na- 
tional recognition for his experi- 
mental work on the Weasel, am- 
phibious light-tracked carrier 
developed by Studebaker for the 
armed forces 

He is currently a _ vice-presi- 
dent of SAE, representing pas- 
senger car engineering, and is 
chairman of the SAE Meetings 
Committee. He is a past chair- 
man of Chicago Section 


BURFORD has 
and Towne Mfg. Co., Salem, Va., as 
design engineer. Burford formerly 
was design engineer at Baldwin Loco- 
motive Works, Philadelphia, Pa. 


oO. G. joined Yale 


EARLE D. HALEY, JR., who was 
associate project engineer for Reac- 
tion Motors, Inc., Rockaway, N. J., has 
joined Studebaker Corp., South Bend, 
Ind., as a general service correspond- 
ent 


EDWARD M. STILES is now a 
process engineer for Ford Motor Co. at 
the Kansas City aircraft plant, Kansas 
City, Mo. Stiles was formerly fore- 
man of cotton picker assembly at the 
John Deere Des Moines Works of Deere 
and Co. 


WILLIAM J. McCURDY has been 
transferred to Pratt and Whitney Air- 
craft Division of United Aircraft Corp., 
East Hartford, Conn., as process plan- 
ner. McCurdy was previously aero- 
nautical research engineer for the re- 
search department of United Aircraft. 
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HERBERT H. MOSES has been 
named plant manager of Vapor Engi- 
neering, South Gate, Calif. Moses 
was previously assistant works man- 
ager for Nash Motors in E] Segundo, 
Calif. 


CHARLES H. JACOBSEN retired on 
August 1 from the engineering staff of 
the Public Utiilities Commission of the 
State of California, which he has 
served for the past 17 years. He has 
been a member of SAE for 38 years. 
Jacobsen and his wife plan to live in 
Laguna Beach, Calif. 


WILLIAM E. KELL is now group 
engineer, powerplant group, for Kellett 
Aircraft Corp., Camden, N.J. Kell was 
formerly senior service engineer and 
test pilot for Chase Aircraft Co. in 
West Trenton, N.J. 


RICHARD C. KORFF, who was 
formerly senior automotive technician 
in the U. S. Air Force, has joined Ash- 
dee Products, Inc., Homewood, Il., as 
sales and service engineer. 


ROBERT H. LUNDQUIST has 
joined California-Doran Heat Treat- 
ing, Los Angeles, Calif., as a metal- 
lurgist. Lundquist was formerly chief 
metallurgist of the Minneapolis-Moline 
Co. 


Changes at Caterpillar 


KARL J. MOGK, 


HENRY C. GRAFTIAU, who was 
Sinclair Refining Co. manager in 
Brussels, Belgium, is now lube consult- 
ing engineer for the Belgian Gulf Oil 
Co. in Antwerp. 


PAUL W. RHAME has been named 
assistant general manager of GMC’'s 
Allison Division in Indianapolis, Ind. 
Rhame was formerly general manager 
of the Rochester Products Division of 
GMC in Rochester, N.Y. 


GLENN C. SHAFFER is now a part- 
ner in the Park-Shaffer Co., Los An- 
geles, Calif. He was previously a sales 
engineer for American Chain and 
Cable Co., Detroit, Mich. 


ROBERT E. STERRETT has 
promoted to field representative for 
Caterpillar Tractor Co., Peoria, Il. 
Sterrett was formerly technical corre- 
spondent for Caterpillar’s industrial 
division. 


GRANVILLE E. WILLIAMS, who 
has been a navigator in the U. S. Air 
Force for the past two years, has been 
released from the Air Force and is a 
process analyst for North American 
Aircraft, Inc., Los Angeles, Calif. Be- 
fore entering service, Williams was a 
research engineer for Phillips Petro- 
leum Co., Bartlesville, Okla. 


been 


who was research staff engineer for 


Caterpillar Tractor Co., Peoria, Ill., has been named as- 
sistant chief engineer of the Trackson Co. of Milwaukee, 


Wis., 


a newly acquired Caterpillar subsidiary. 


Mogk has 


been with Caterpillar since 1928, becoming supervisor in 


1939 and staff eng 


GEORGE W. EGER, JR., 
engineer for Caterpillar. 


will succeed Mogk 
Eger has been supervisor of 


ineer in 1942 


as staff 


wheel tractors at the Peoria Proving Ground for the past 
two years, and prior to that was supervisor of the Arizona 


Proving Ground 
uate trainee in 1940 


F. E. KRONENBERG, research field engineer at 


He joined Caterpillar 


as a college grad- 


Cater- 


pillar’s office at San Leandro, Calif., has been named to 


supervise 
his 17 years 


stil 


the company’s Arizona 
with 
Kronenberg has served as laboratory test engineer, super- 
visor and staff engineer. 


Ground. In 
department, 


Proving 


Caterpillar’s research 





DR. EUGENE G. McKIBBEN is now 
director of agricultural engineering 
research at the U. S. Department of 
Agriculture’s research center at Belts- 
ville, Md. Before joining the Depart- 
ment of Agriculture, McKibben was 
head of the department of agricul- 
tural engineering for the Pineapple 
Research Institute of Hawaii in Hono- 
lulu 


HAROLD W. ZIPP has been named 
staff engineer and assistant to E. C. 
WELLS, vice-president of engineering 
of Boeing Airplane Co., in Seattle 
Wash. Zipp has been executive engi- 
neer for Boeing in Wichita, Kans 


ALLISON L. BAYLES, who was for- 
merly vice-president of engineering of 
the Scaife Co., has opened a consult- 
ing engineering practice at 713 St 
James St., Pittsburgh, Pa. He will spe- 
cialize in product investigation, prod- 
uct development, plant layout, and 
fine particle techniques counselling 
Bayles, a graduate of Lehigh Univer- 
sity, is a member of ASME, the Amer- 
ican Society of Naval Engineers, and 
the Society of Naval Architects and 
Marine Engineers as well as of SAE 


WILLIAM D. SINGLETON, assistant 
general manufacturing manager of 
Ford Motor Co.'s Ford division, be- 
comes overseer of the division’s manu- 
facturing plants with a split of the 
Ford Division manufacturing operation 
into two major areas. The other area 
under James O. Wright, embraces 
planning and quality control 


Continued on page 118 


CHARLES L. McCUEN, GMC vice- 
president and Research Laboratories 
general manager, and ARTHUR F. 
UNDERWOOD of the Research Lab- 
oratories graphically illustrate 25 years 
of progress in bearings research. Mc- 
Cuen holds a typical connecting rod 
bearing used in modern automotive 
engines; large bearing on the desk 
would be required to handle the same 
loads if no progress in design and con- 
struction had been made 
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Obituaries 


LOUIS CHARLES HUCK 


Louis Charles Huck, president of 
Huck Mfg. Co., died July 9 at the age 
of 56 

Huck, well known for his early de- 
velopment work on four-wheel brakes 
and blind riveting techniques, received 
his degree in mechanical engineering 
from Cornell University in 1917. He 
joined the Diamond T Motor Car Co., 
Chicago, as production engineer on the 
company’s military trucks, but early in 
1918 enrolled in Naval Aviation and 
completed the officer’s training pro- 
gram at the Naval Aviation Detach- 
ment at Massachusetts Institute of 
Technology 

After the war Huck rejoined Dia- 
mond T as service manager, but soon 
resigned to organize the Huck Axle 
Corp. to develop the Huck double re- 
duction axle In 1923 the Sheldon 
Spring and Axle Co., Wilkes-Barre, Pa., 
bought the manufacturing rights, and 
Huck spent two years organizing and 
managing the Huck Axle Division of 
Sheldon 

During the next five years, Huck 
worked on the development of four- 
wheel brakes, acting as consulting en- 
gineer on brakes to General Motors 
Corp., which adopted his brakes for the 
cars manufactured by Cadillac, Buick 
and Chevrolet Divisions. In the fall 
of 1929, General Motors purchased all 
of Huck’s brake patents and assigned 
him to work on the corporation's first 
venture into the aircraft industry 

Huck was appointed vice-president 
and general manager of the Dornier 
Co. of America, a General Motors 
subsidiary producing aircraft designed 
by the Dornier Co. at Friedrichhafen, 
Germany 

In 1931 Huck left General Motors to 
work on a riveting process which would 
require access to only one side of the 
work. Two years later, he organized 
Huck Mfg. Corp. to further develop 
the blind riveting process and special 
automatic machines to manufacture 
the rivets at low cost. The following 
year Clark Equipment Co. purchased 
Huck’s manufacturing rights, and until 
1937 Huck served as manager of 
Clark’s rivet division, which produced 
principally blind rivets for the auto- 
motive and railroad industries 

Huck organized the present Huck 
Mfg. Co. in 1940 to adapt the blind 
riveting process to the aircraft indus- 
try. The company now produces not 


only blind rivets but most types of 
rivets used in military aircraft. 

Huck was an aviation enthusiast, 
and had owned and flown his own 
plane since 1926. He held a commer- 
cial pilot’s license and had more than 
3800 hours in the air to his credit. He 
was one of the original members of 
the Quiet Birdmen 

He is survived by his wife, his 
mother, two sons and a stepson, and a 
daughter and step-daughter. 


E. W. CLEVELAND 


E. W. Cleveland, 61, vice-president 
and special sales representative of the 
Cleveland Pneumatic Tool Co., and the 
nation’s oldest active pilot, died August 
7 when his private plane crashed on 
Mt. Baldy, near Seattle, in a heavy 
fog. Also killed were his wife Lucille 
and his_ secretary, Mrs. G. Lyle 
Elmslie 

Born in Naples, N. Y., Cleveland 
made his first solo flight at Ham- 
mondsport, N. Y., in 1912, while work- 
ing for Curtiss Aeroplane and Motor 
Corp. During World War I he was a 
flight instructor for the U. S. Army 
Signal Corps and the U. 8S. Army Air 
Service. After the war he became a 
prominent figure at the National Air 
Races, and for some years devoted his 
summers to barnstorming around the 
country, selling insurance in the win- 
ters. For a time, he was manager of 
Mayer’ Field Pittsburgh. He is 
credited with having 10,000 hours in 
the air in his 41 years of flying 

A year ago, top aviation personalities 
honored Cleveland at a dinner at the 
Hotel Carter, Cleveland, Ohio, for his 
part in making that city eminent in 
aviation 

Cleveland joined the Cleveland Pneu- 
matic Tool Co. in 1927, and as sales 
representative piloted the company’s 
plane all over the country. A mem- 
ber of SAE for 25 years, he was chair- 
man of the Cleveland-Akron Section 
of the Institute of Aeronautical Sci- 
ences. He was also vice-president and 
director of Electronic Research Corp 

Cleveland helped to organize the 
Quiet Birdmen, and was governor of 
the Cleveland hangar of the pilot's 
club for nearly 30 years 

The Clevelands are survived by a 
son 
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Cal-Aero’s campus is an airfield—Grand Central Air Terminal in Glendale, Calif. Main building | n S + { Tt U Tt e 
of the engineering school, housing lecture halls and drafting rooms, is at lower center 


Though only a little more than a countered and conquered, students are nautical structure has been afforded 
year old and one of the youngest of reminded that engineering is the solu- students recently by work on a certifi- 
the Student Branches of SAE, the tion of problems—and that not all the cation program for the Civil Aeronau- 
group at Cal-Aero Technical Institute answers are found in books. tics Administration for a tandem-type 
takes a foremost place in enthusiasm Specialists in every field are availa- airplane designed and built by two 
and rate of growth. In spite of the ble in the area. Robert B. Beltz, elec- engineers from North American and 
lower enrollment of engineering stu- tro-mechanical engineer in charge of Douglas Aircraft Co. Students have 
dents in the past year, the Student test and research for Vard Engineering, also developed a design configuration 
Branch has steadily increased its mem- Inc., described electro-mechanical de- for a jet-propelled light plane, and 
bership and now has nearly 70 names. vices on modern aircraft as part of plans for wind tunnel testing for aero- 
on its roster. Cal-Aero Tech, a sub- the past spring’s schedule of speakers dynamic models are in the making. 
sidiary of the Grand Central Aircraft for the Student Branch. Cal-Aero Technical Institute, for- 
Co., attracts students from all over the Actual experience in practical aero- merly Curtiss-Wright Technical Insti- 
world, and the SAE Student Branch 
has members from Mexico, Brazil, Is- 
rael, Portugal, Greece, India, Switzer- 
land, China and Canada—an inter- 
national conference of future en- 
gineers. 

Situated at Grand Central Air Ter- 
minal in the heart of one of America’s 
largest industrial areas, Cal-Aero Tech 
is within easy reach of such aviation 
giants as Lockheed, Douglas, North- 
rop, and North American. Students 
are afforded excellent opportunities to 
keep abreast of the new methods of 
production and innovations in engi- 
neering characteristic of these com- 
panies. 

Frequent trips to these plants and 
the plants of related industries, such 
as Standard Oil, Aluminum Co. of 
America, General Motors and others 
form a valuable and popular addition 
to the curriculum. A recent all-day 
trip to the El Segundo refinery of 


Standard Oil Co. brought out more ; ; 
than 95% of SAE Student Branch At a joint dinner-dance with other engineering groups on July 12, retiring officers of the SAE 
7 at ee i P Student Branch posed with incoming officers. Left to right are: Chairman Robert Benkert 
ceeiiinnt p g ig e irm obe enkert, 
oe : Vice-Chairman Ray Crabtree, and Secretary-Treasurer William Wang, last term's officers; and 
By seeing the actual methods of pro- incoming officers Henry Nicolello, secretary-treasurer; Al Pignola, vice-chairman; and Carlos 
duction and hearing of problems en- Uzeta, chairman 
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Challenge 
_ To You 


Frankly, working at North American 
requires hard thinking and plenty of 
vision. Because North American always 
works in the future. Yet, if you are 
interested in advanced thinking, if you'd 
like to work on the planes that will 
make tomorrow's aviation history, you'll 
like working at North American. North 
American offers these extra benefits, too, 


North American Extras— 

Salaries commensurate with ability and 
experience @ Paid vacations @ A grow- 
ing organization @ Complete employee 
service program @ Cost of living bo- 
nuses @ Six paid holidays a year @ Fin- 
est facilities and equipment @ Excellent 
opportunities for advancement @e Group 
insurance including family plan e Paid 
sick leave @ Transportation and mov- 
ing allowances @ Employees Credit 
Union e@ Educational refund program 
@ Low-cost group health (including 
family) and accident and life insur- 
ance @ A company 24 years young. 


Write Today 


Please write us for complete informa- 
tion on career opportunities at North 
American. Include a summary of your 
education, background and experience. 


CHECK THESE Aya) 0D ha Se 


at North American 


Aerodynamicists 

Stress Engineers 

Aircraft Designers and Draftsmen 

Specialists in all fields of 
aircraft engineering 

Recent engineering graduates 

Engineers with skills adaptable to 
aircraft engineering 


NORTH AMERICAN 
AVIATION, INC. 


Dept. 11, Engineering Personnel Office 
Los Angeles International Airport 
Los Angeles 45, Calif.; Columbus 16, Ohio 


North American Has Built More Airplanes 
Than Any Other Company In The World 
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SAE at— 
Cal-Aero Technical 
Institute 


—continued 


tute of Aeronautics, was founded in 
1929 during the childhood of aviation, 
and has developed along with the phe- 
nomena! growth of the industry. 

The success of the Student Branch 
is due in no small degree to the co- 
operation the students have received 
from Grand Central Aircraft Co., of 
which Cal-Aero is a subsidiary. The 
facilities and personnel of the com- 
pany, which is engaged in extensive 
operations for the Air Force and air- 
line transport companies, are always at 
the disposal of the students. Company 
officers have been extremely helpful 
in assisting the students to maintain 
an active and fruitful program of 
social and business meetings, tours, 
and lectures by prominent engineers. 

SAE member Abe J. Victor, assistant 
chief engineer of Cal-Aero and him- 
self a Cal-Aero alumnus, is faculty ad- 
viser of the Student Branch. Officers 
for the present term are Carlos Uzeta, 
chairman, Al Pignola, vice-chairman, 
and Henry Nicolello, secretary-treas- 
urer 


Among the SAE members who attended 
Cal-Aero Technical Institute are: 

Gerald S. Adelman (1942-43), Wil- 
liam L. Duval (1940-41), Norman A 
Faber (1933-35), Donald R. George 
(1934-35), Richard I. Himmelberger 
(1948-50), LaVerne E. Morgan (1938- 
39), Michael Nicko (1941-42). 

James W. Reetz (1942-43), Joseph 
S. Selan (1935-37), Robert W. Suggs, 
Jr. (1942-43), Clement Turansky 
(1939-40), Harry H. Van Kirk, Jr. 
(1937-39), Abe J. Victor (1940-41), 
Hull M. Wickham (1940-41). 


Faculty Adviser Abe J. Victor (left), assistant 

chief engineer at Cal-Aero, helps Frank Seery, 

aero-lab instructor, check air flow of wind tun- 

nel. The instrument board boasts a slant gage 

manometer which translates dynamic pressure 
to miles-per-hour figures 


Moly -sulfide 


LITTLE DOES A LOT 


shows up best 
where the frictional 
conditions are 


difficult 


The case-histories of 154 difficult 
friction problems in the shop and 
in the field, all successfully solved, 
are described in a new 40 page 
booklet. 

It is where conditions are extreme 
that Moly-sulfide excels over other 
lubricants. If you encounter ex- 
treme conditions of pressure, tem- 
perature or velocity, send for this 


free booklet. 


Climax Molybdenum Company 


500 Fifth Avenue 
New York City 36.NY 
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Continued from Page 84 


not cure-alls. They must be used with 
high quality base stocks. When they 
are so used the result is cleaner en- 
gines and reduced wear rates, and this, 
translated into longer engine life, 
means savings of critical materials 
and/or man power. 

Use of a good MIL-O-2104 oil as 
opposed to a non-detergent oil would 
increase engine life of the average car 
by an estimated 30%. Assuming that 
the average car operating with an un- 
compounded oil would require new 
rings at 35,000 miles, and reboring and 
new pistons at about 45,000 miles, then 
use of a high detergent oil would re- 
sult in new rings at 45,000 miles and 
no reboring or new pistons until 80,000 
miles had been covered. The saving in 
steel parts would amount to about 5 
lb, not to mention critical bronze, 
aluminum, machine time and man- 
power Where g00d maintenance 
practices permit, it is also possible to 
extend the drain periods with such 
oils, thereby expanding petroleum re- 
sources. (Paper, ““Today’s Motor Oils,” 
was presented at SAE Kansas City 
Section, Dec. 10, 1951. It is available 
in multilithographed form from SAE 
Special Publications Department. 
Price: 25¢ to members; 50¢ to non- 
members). 


PM Programs 
Need Home Tailoring 


F. W. HAASE 


HE first essential of a successful pre- 

ventive maintenance program is the 
proper selection, training, and coopera- 
tion of the drivers. A regularly as- 
signed driver knows his vehicle, can 
detect trouble in the making, and if 
cooperative is as interested in efficient 
performance as any mechanic. 

We assign a trouble book to each ve- 
hicle and require the driver to make a 
daily operating report in duplicate, 
suggesting that trouble be noted when 
it develops rather than at the end of 
the day. The mechanic attending to 
matters noted in the trouble book, 
writes down the work done for the 
driver’s information. The original 
copy goes to the motor equipment of- 
fice for analysis and record; the dupli- 
cate stays in the book. This eliminates 
friction between driver and mechanic 
and places responsibility where it be- 
longs 
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Instrumentation to the extent of ex- 
haust gas analysis played a part in 
development of our PM program, but 
was abandoned after two years for 
these reasons: 


1—Parts were replaced prematurely. 


2—Carburetors set at no load func- 
tioned improperly under road condi- 
tions, causing drivers to use choke ex- 
cessively. 


3—Timing by instrumentation 
caused poor performance under load 
and necessitated readjustment after 
motor was tuned. 


Our present program calls for a com- 
plete inspection, lubrication and oil 
change at 1000 miles or three months, 
whichever occurs first. At the end of 
three months, regardless of mileage, 
dirt and water have penetrated work- 
ing parts. This should be forced out 
and replaced with lubricant. Low 
mileage vehicles accumulate sludge 
and dilutent and need an oil change. 
In addition to very complete inspec- 
tion, there are definite schedules for 
attending to tires, batteries and radi- 
ators at more frequent intervals. 

Experience tells us that it is essen- 
tial for each operator to study his 
particular conditions, using the basic 
principle of preventing trouble before 
it happens, and develop his own PM 
program. No matter how simple the 
program, it will pay dividends, cut op- 
erating expenses, reduce accidents 
caused by mechanical failure, and 
promote better public relations. (Pa- 
per, “Operation and Maintenance of 
Motor Vehicles,” was presented at SAE 
Kansas City Section, April 28, 1952. 
It is available in full in multilitho- 
graphed form from SAE Special Publi- 
cations Department Price: 25¢ to 
members; 50¢ to nonmembers). 


Accessories Need 
Radical Improvement 


EDMUND F. WEBB 


AKING it easier for engines to 

breathe is killing the vacuum avail- 
able for windshield wiper operation, 
and designers are now faced with the 
problem of choosing a drive that will 
do the job. 

A mechanical! drive would introduce 
speed control problems. A hydraulic 
drive would require complete redesign 
and enlargement of the water or oil 
pump and that would bring about 
greater gas and power consumption 
when the wiper was not in use. An 


Aerophysicists , 
Designers , 
Engineers 


North American encourages advanced 
thinking, because they know looking 
ahead is the only way to maintain lead- 
ership in the aviation industry. That's 
why North American needs men of 
vision. If you like hard thinking and 
would like to work for a company that 
will make the most of your ideas, you'll 
find real career opportunities at North 
American. North American offers you 
many extra benefits, too. 


North American Extras — 


Salaries commensurate with ability and 
experience @ Paid vacations @ A grow- 
ing organization @ Complete employee 
service program @ Cost of living bo- 
nuses @ Six paid holidays a year @ Fin- 
est facilities and equipment @ Excellent 
opportunities for advancement @ Group 
insurance including family plan @ Paid 
sick leave @ Transportation and moving 
allowances @ Educational refund pro 
gram @ Low-cost group health (includ 
ing family) and accident and life in- 
surance @ A company 24 years young 


Write Today 

Please write us for complete informa- 
tion on career opportunities at North 
American. Include a summary of your 
education, background and experience. 
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Radar Devices 
Instrumentation 

Micro Wave Techniques 
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Engineering Planning 


NORTH AMERICAN 
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Aerophysics, Electro-Mechanical Research 
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12214 Lakewood Bivd., Downey, California 
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® 0 Fit THE 
MACHINE 
AND THE JOB 


WISCONSIN-POWERED 


Ingersoll-Rand Compressor 


Wheeling a modern, mobile compressor to any spot it's needed is easy when it's an 


Ingersoll-Rand. Then doing a day's work on location is also a 


“sure thing” if a Wisconsin 


Heavy-Duty Air-Cooled Engine supplies the power. 


The search for full-rated power that's dependable ends almost always with Wisconsin 


Engines... 


first choice everywhere, 3 to 30 hp. 


For example, every Wisconsin Engine 


crankshaft rides at both ends on tapered roller bearings, reducing the chance of bearing 


failure. 


Also, Wisconsin Engine magnetos mount on the OUTSIDE for easy servicing, but 


most important each magneto is equipped with an impulse coupling for quick starts in any 


weather. Steady running is assured, 
winter. 
job.” And, write today for 


and V-type 4-cylinder models, 3 to 30 hp. 


too, because of fool-proof air-cooling, 
Follow the lead of many who say, “ 
“Power Magic" 


summer and 


Wisconsin Engine Power fits the machine and 
covering all 4-cycle single-cylinder, 2-cylinder 


hth da bated heh Shhh 


Large 


ooled Engines 


to the FINAL a on ASE, 


FEL-PRO is always glad to work with engi 
neers in the design and selection of special 
gasketing materials to solve a difficult seal 
ing problem. But now, FEL-PRO carries this 
engineering service a step further, to insure 
proper installation of gaskets. A new 
manual, the first of its kind ever offered, is 
now available to automotive service shops 


FELT PRODUCTS MPG. CO., 


and mechanics. This new FEL-PRO Gasketing 
Manual shows how to install gaskets to 
Insure Praise-Winning Jobs” everytime. It 
shows step-by-step procedures in simple, 
easy-to-follow language. Engineers who are 
interested in seeing a copy of this new 
FEL-PRO Gasket Manual may obtain free 
copies by writing 


1550 Carroll Ave., Chicago 7, Il. 


Utilize Newest Materials 


electric drive 
generators. 

Electric wiper motor power output 
is proportional to the second or third 
power of the size and cost, whereas 
with vacuum motors and pumps the 
output is proportional to the first 
power of the size and between the 
first and second power of the cost. In 
other words, for double the size, the 
electric motor gives four to eight times 
the power, while the vacuum motor 
and pump only give double the power. 

Conventional fuel tanks leave much 
to be desired. The velocity of ap- 
approach of the fuel to the '% in. inlet 
is such that all water and dirt are 
picked up off the floor to clog the fuel 
line, and there is nothing to keep the 
fuel tank from rusting. 

If a Saran cloth filter is used, the 
troubles are banished. The dust and 
dirt settles to the bottom of the tank 
and if there is an aqueous solution of 
rust inhibitor, the dirt settles in that. 
Thereafter, the dirt remains in the 
water no matter how violently the tank 
is agitated. It has no tendency to go 
through the cloth because the water 
cannot wet the Saran if there is gaso- 
line on the inside of the filter. Gaso- 
line wets the Saran and passes 
through, thus preventing any entrance 
of water until the entire filter is almost 
covered. If the filter is mounted at an 
angle, better than two gallons of water 
can be put in the tank without danger 
of its passing through the filter. 

Automobile clocks are forced to 
undergo hazards that no valuable 
wrist or pocket watch would withstand. 
Clocks are sold because stylists insist 
on designing panels which require a 
clock to complete the decor, balance 
the panel, or fill up bare spaces. The 
solution here is to install a non-re- 
movable, dummy clock with movable 
hands but no movement. (Paper, 
“Automotive Accessories,” was pre- 
sented at SAE Mid-Michigan Section, 
Owosso, May 13, 1952. It is available 
in full in multilithographed form from 
SAE Special Publications Department. 
Price: 25¢ to members; 50¢ to non- 
members.) 


might require bigger 


Single Valve Engine 
Most Promising Design 


ROLLIN ABELL 


HILE the internal combustion en- 

gine is a heat engine, the principal 
problem is to increase the pressure 
and lower the operating temperature 
and heat losses. This may sound like 
a paradox, but it has been done, and it 
is possible to do still better. A fine 
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Smoother Operation 


with HYATTS 


There are over 52 million automobiles and 
trucks in service in the U.S.A. 

Most of them depend on Hyatt Quiet Roller 
Bearings for some of their smoother operation. 


You will find these better bearings doing 
duty in differentials—rear wheels—pinions— 
transmissions—steering gears and other vital 
positions. 

Millions and millions of Hyatt Quiet Roller 
Bearings, since 1892 have proved by their per- 
formance, that in design, precision and quality 
Hyatts are thoroughly dependable. 


Leaders in the automotive industry since its 
inception, have built Hyatts into cars, trucks 
and buses for smoother operation. Long, satis- 
factory experience justifies their choice. Hyatts 
make a money-saving contribution to smoother 
operation. Hyatt Bearings Division, General 
Motors Corporation, Harrison, N. J., and 
Detroit, Mich. 


HYATT ROLLER BEARINGS 
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You'll be proud to say 
"i'm a 


BOLEIMNNG 


engineer!” 


For 35 years, Boeing engineers have 
pioneered outstanding designs for both 
civilian and military aircraft. During the 
last war, the B-17’s and the B-29’s dom- 
inated America’s bomber fleets. Today 
the Air Force has an effective aerial team 
in the swift Boeing B-47 Stratojet me 
dium and the new eight-jet B-52 Strato 
fortress heavy bomber shown above. 


You'll be proud to work with the men 
who designed and produced these revo 
lutionary, trail-blazing airplanes. You 
can join them on future work on these 
jet bombers — and on such challenging, 
long-range projects as nuclear-powered 
aircraft, guided missiles and other secret 
programs. 

There are openings at Boeing right 
now for experienced and junior engi- 
neers in all fields, for aircraft 

@ DESIGN © DEVELOPMENT 
@ RESEARCH ® PRODUCTION 
@ TOOLING 
also for servo-mechanism and elec- 
tronics designers and analysts, and for 
physicists and mathematicians with 
advanced degrees. 

Work and live in the Pacific North 
west in Seattle, or in the Midwest in 
Wichita. Boeing provides generous mov 
ing and travel allowances, offers you 
special training and a salary that grows 
with you. 

You'll be proud when you say, “I’m a 
Boeing engineer!” 


Write today to address below or use coupon 


JOHN C. SANDERS, Stat Enginee: — Personne! 
Dept. P-9 


Boeing Airplane Company, Seattle 14, Wash. 


Engineering opportunities at Boeing inter- 
est me. Please send me further information 


Name 
Address 


City and State 


two-valve engine has reached about 
30% thermal efficiency, a single-valve 
about 40% and 50%, or twice that of 
past designs, can be expected. 

C. F. Kettering recently stated that 
an engine design could be rated by 
the heat of the exhaust valve, so that 
expensive alloys could be eliminated. 
He is correct. The solution lies in the 
use of a single valve which serves for 
both inlet and exhaust and reduces the 
temperature to at least one-half at 
full load and speed. With the valve, 
there is a sliding sleeve distributor in 
series which changes from exhaust to 
inlet manifold at top center, but is not 
exposed to compression or combustion. 
There is but one port entering the 
combustion chamber in the center and 
the chamber is of perfect form. The 
valve can be 50% larger than with two 
valves. The valve does not exceed a 
temperature of 600 F and so permits 
using higher compression. 

The compression ratio and dilution 
of two-valve engines are tied together 
and the limit has been reached unless 
more dope is added to the fuel. In 
the single-valve engine, these two fac- 
tors are not tied together and can be 
so proportioned that a 10-1 compres- 
sion ratio can be used without leaded 
fuel. The correct percentage of CO 
drawn back from the distributor valve 
prevents detonation. (Paper, “The 


Physics of the Gas Engine,” was pre- 
sented at SAE Student Branch of 
M.I1.T., Feb. 25, 1952. It is available in 
full in multilithographed form from 
SAE Special Publications Department. 
Price: 25¢ to members; 50¢ to non- 
members). 


Throws New Light 
On Brake Drum Failure 


G. A. G. FAZEKAS 


This paper will be printed in full in 
SAE Quarterly Transactions 


OINTING out that improvements in 

brake linings have made the brake 
drum the weakest link in the chain, the 
author of this paper discusses the 
resistance of brake drums to thermal 
failure from the purely mechanical de- 
sign aspects as opposed to the more 
common metallurgical approach. To 


Thermo-COUPLES 


with Quick Coupling 


Moistureproof 
Connectors 


When thermocouple connections are broken frequently and are exposed 
to moisture or are located outdoors, you can quickly connect thermocouples to 


extension wires and seal the connections against moisture by installing 


thermocouples with quick coupling connectors—covered with neoprene 


slipon jackets. Illustrated is a Protected Thermocouple with plug 


and jack connector and moisture-proof jacket. 


Available in all standard thermo-elements. 


These and many other types of thermocouples and 


connectors are described in our catalog B. 


Write for your copy 


Thermo Electric 0,0 


FAIR LAWN 


NEW JERSEY 
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Our 60 page pocket 


size booklet — 


AND 
19 minute, 16 MM 


motion picture in color and sound — 
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RIVETING PROCESS 


For riveters, inspectors, structure and 
tooling designers, training supervisors 


and trade schools. 


Key points of the HI-SHEAR process 
in the booklet and film are presented 


in a non-technical style and include: 


How and why HI-SHEARS are used 
Hole preparation 
Rivet installation and removal 
Inspection and trouble shooting 
¢ Safety points 
e Styles, sizes and identification 
Write for your copy of this very useful 
booklet. Ask for folder and details on 
showings of this motion picture at your 
Company 


HI-SHEARS save 
SPACE © TIME 


ark registered 


Remember, 
WEIGHT * 


SICA” WNET TOOL CO 


8924 BELLANCA AVENUE 
LOS ANGELES, CALIF 
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this end, four points are elaborated 
upon: (1) the temperature field in the 
drum, (2) the heat stresses set up by 
these temperature gradients, (3) sim- 
ple stresses of mechanical origin, and 
(4) important factors affecting drum 
design. (Paper, “Temperature Gradi- 
ents and Heat Stresses in Brake 
Drums,” was presented at SAE Sum- 
mer Meeting, Atlantic City, June 6, 
1952. It is available in full in multi- 
lithographed form from SAE Special 
Publications Department. Price 25¢ to 
members; 50¢ to nonmembers). 


Need New Breed Vehicle 
For Military in Arctic 


COL. WILLIAM A, CALL 


RCTIC cold still has military vehi- 

cles in its clutches. Research going 
on to get around vehicle paralysis at 
subzero temperatures is moving along 
two routes: (1) bringing the climate to 
the vehicle. or furnishing heat, and 
(2) making the vehicle withstand the 
devastating cold. 

It was only a year ago, on a cold and 
rainy early spring day, that I attended 
a conference in Ottawa, Canada. As 
we sat around the conference table dis- 
cussing the problems and failures en- 
countered on our last joint winter tests 
with the Canadian forces, the conver- 
sation and arguments waxed hot and 
heavy for about two hours. 

Finally, during a lull that came as 
everybody gathered their breath and 
regrouped their ideas, an elderly gen- 
tleman with a neat Vandyke beard, 
who had been sitting in the back of 
the room and contributing very little, 
arose and addressed the group. “Gen- 
tlemen,” he said, “it appears to me 
from this morning's discussion that we 
had better start to breed one heck of 
a lot of dogs.” 

This comment by an old Arctic ex- 
pert reflected the temporary general 
attitude of the group after examining 
the results of our winter tests. How- 
ever, the use of dogs is not the solu- 
tion we are seeking. The dog team can 
pull approximately 300 lb and hence 
the logistics of dog team operation are 
not too favorable to armies. The dog 
team, if required to operate away from 
its base for a week, will consume 300 
lb of dog fuel. 

Obviously, we cannot resort to dog 
teams to adequately support extended 
military operations. Whether or not 
such extended military operations will 
become necessary, only the future can 
reveal. But if they do, we must be 
prepared to adequately support them 
with proper equipment 

The problem of getting military ve- 


A better job, a better life, a better future can be 
yours in Southern California—at Lockheed Aircraft 
Corporation. 

On the job, you enjoy increased pay; fine, mod- 
ern working conditions; association with top men 
in your profession—men who have helped build 
Lockheed’s reputation for leadership. 

Off the job, you live in a climate beyond com- 
pare—where outdoor living can be enjoyed the 
year around. 

In addition, Lockheed’s production rate and 
backlog of orders—for commercial as well as mili- 
tary aircraft—insures your future 
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NOTE TO ENGINEERS WITH FAMILIES: 


Housing conditions are excellent in the Los Angeles 
area. More than 40,000 rental units are available. 
Thousands of homes have been built since the 
war; huge tracts are under construction now. You 
will find the school system as good—from kinder- 
garten to college. 


Send today for free, illustrated brochure describ- 
ing life and work at Lockheed in Southern Califor- 
nia. Use handy coupon below. 


V. Mattson, Employment Manager, Dept. SAE-9 


LOCKHEED 


AIRCRAFT CORPORATION, Burbank, California 


Dear Sir: Please send me your brochure describing life 
and work at Lockheed. 
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hicles to operate in extreme low tem- 
peratures has been attacked by two 
methods. The first method, and the 
one which gave promise of giving us 
some degree of operating efficiency in 
the Arctic, is that of bringing the cli- 
mate to the vehicle. The second 
method, and the one that requires 
years of research, is to adapt the vehi- 
cle to the climate 

Naturally, we prefer to be successful 
with the second method. And maybe, 
just as naturally, we are being suc- 
cessful with the first method, primarily 


Fasco Automotive Reset 
Circuit Breaker 


because man has been using this 
method since history was first recorded. 


Cold Crippled Cars 

It was only a few years ago, rela- 
tively speaking, that the majority of 
automobiles were laid up during the 
winter. Those hardy souls who tried 
to operate their vehicles during the 
cold winter months in the northern 
states used all manner of expedients to 
obtain starts and continue operation 
of their vehicles. The automobile, by 
constant research and development 


help build BIG 


reputations... 


Fasco Hydraulic 
Stoplight Switch 


~ 


Some of the smallest parts are big factors 
in helping a car earn and keep a good 


reputation. 

For example, Fasco circuit breakers, 
hydraulic stoplight switches, and direc- 
tional signal flashers are doing their part 
in making leading cars, trucks, and 


Fasco Directional 
Signal Flasher 


buses even more dependable. 
If you haven't started using all three 


Fasco automotive products, find out 


their advantages for you. 


nerly F. A. SMITH MFG. CO., INC 


FASCO Industries, Inc. 


ROCHESTER 2, N.Y., U.S.A 


has finally been developed to the point 
where it will operate almost anywhere 
in the United States during the winte1 
with little or no attention. 

As we moved into the Arctic, how- 
ever, these same problems faced us 
once again. Our original attempts to 
secure operation during the winter 
were very similar to those employed 
with the early autos, and we were not 
alone 

Sometimes wondrous powers have 
been attributed to our former associ- 
ates, the Russians, with respect to 
winter operation. During the war we 
had opportunity to investigate theit 
methods of operation under extreme 
low temperature conditions. Their 
procedure really was quite simple 
They would either operate their en 
gines continuously to keep them warm 
or when they stopped for any length of 
time the batteries and oil would be re- 
moved from the vehicles and toasted 
over roaring wood fires. This method, 
naturally, is time consuming and in- 
volves a substantial quantity of wood, 
which is not always available to troops 
operating in the Arctic. 

At the present, the principles of ap- 
plying heat to motor vehicles to insure 
starts have been rather fully developed. 
The Ordnance Corps, and our asso- 
ciates from industry, have succeeded 
in developing very small, compact 
gasoline-burning heaters which can 
start and cycle automatically under the 
control of their thermostats and con- 
sume a minimum of fuel. These small 
heaters have been standardized and 
today we have three types which will 
take care of practically all our vehicles 

With the heater to replace the open 
fire, the remaining problem is to get 
the heat developed by the heater to 
the points in the vehicle which require 
it 


Heater Made Versatile 


To accomplish this we have con- 
structed around the heater a number 
of attachments or kits. These may be 
applied to any and all of the vehicles 
to conduct the heat directly in the 
form of hot air, or indirectly by trans- 
ferring it to the engine coolant and 
circulating it to the various points of 
the engine as required We believe 
that we have developed the science of 
utilizing every last Btu 

For example, in the heater applied 
to the standard Army truck equipped 
with a water-cooled engine, as much 
heat as possible is transferred to the 
coolant which is then circulated 
through the engine and through an 
insulated battery box; the exhaust of 
the heater is then conducted down to 
a false oil pan and used to heat the 
oil sump of the vehicle. 

In vehicles equipped with aircooled 
engines, the entire output of the con- 
taminated air type heater is directed 
into the sealed engine compartment, 
where it is utilized to heat the engine, 
its power train, and accessories. In 
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this manner, we not only utilize as 
much as possible of the available heat 
but when the exhaust gases finally 
emerge from the vehicle, they have 
been cooled substantially to the point 
where exhaust smoke and steam clouds 
arising from the condensation of the 
products of combustion are reduced to 
a minimum 

The elimination of smoke or fog 
caused by the exhaust of engines or 
heaters is one of the most serious 
problems encountered in the Arctic 
from a security point of view 

Fuel for the heater may be provided 
with either a small auxiliary gas tank 
or from the vehicle fuel tank itself 


The engine coolant is passed from the 
cylinder block through the heater and 
back to the block. A bypass connec- 
tion controlled by a thermostat by- 
passes some of the hot coolant through 
an insulated battery box to maintain 
the temperature of the battery at a 
point which will permit it to operate 
efficiently. 

During a shutdown period, when the 
vehicle is parked, the heater may be 
turned on and under control of its 
thermostats, it will cycle holding the 
engine at a predetermined tempera- 
ture at all times. With this type of 
installation we are consuming some- 
where between one-eighth to one- 


Mt Lar) 
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CLUTCHES...FOR THAT VITAL SPOT WHERE 
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BORG & BECK DIVISION * BORG- WARNER CORPORATION 
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quarter of a gallon of gasoline per 
hour, and the engine is kept at a tem- 
perature which will insure an immedi- 
ate start whenever desired. 

In the application of heat to a vehi- 
cle equipped with an air-cooled engine, 
the exhaust gases of one or more con- 
taminated air type heaters are simply 
ducted to the critical points within 
the engine compartment. The usual 
application is to discharge the air be- 
neath the engine and allow it to rise 
up through the cylinder fins and the 
air cooling system of the engine. 

In all installations involving the use 
of contaminated air heaters, every pre- 
caution is taken in the design of the 
system to eliminate the possibility of 
introducing carbon monoxide into the 
crew compartment 


Men Heated Too 


In addition to the powerplant heater, 
we must also supply a fresh air type 
heater for personnel heating require- 
ments. The heater installation to pro- 
vide air to heat the cab and cargo com- 
partment of a standard 2'2-ton truck, 
as far as the driving compartment is 
concerned, is very similar to the stand- 
ard commercial application. In this 
case, the heater is mounted under the 
hood, takes its fresh air ahead of the 
engine, passes it into a distribution 
box inside the cab from where it is 
directed both to the windshields and 
on to the driver’s feet. An additional 
heater is installed in the cargo com- 
partment which draws fresh air from 
the outside, passes it through the 
heater, and distributes the hot air 
across the floor of the vehicle. 

This truck is equipped with a quilted 
fiberglass cover and insulated plywood 
ends instead of the standard canvas 
cover used in temperate zones. This 
permits the heating of the crew com- 
partment without excessive loss of 
heat, and thus reducing the fuel re- 
quirements 

It might be pointed out that, con- 
trary to civilian practice, it is not de- 
sired to maintain the crew compart- 
ment or passenger compartment of 
military vehicles at living room tem- 
peratures, such as is the practice in 
the modern automobile. This is done 
deliberately since, under field condi- 
tions in the Arctic, soldiers operating 
military equipment, will be dressed in 
Arctic clothing that will permit them 
to live and fight in the temperatures 
existing outside the vehicle. 

If these men are brought into a 
heated area they must remove their 
Arctic clothing, a long and laborious 
process, or within a few minutes they 
will find themselves drenched with 
sweat. If they then return to the out- 
side temperature they would be subject 
to frostbite or freezing within a very 
few minutes. 

Since a soldier normally wears suf- 
ficient Arctic clothing to keep him 
comfortable while engaged in normal 
activity, the military heater is required 
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The performance of the car you build and sell today may very 
well be the deciding factor in some future automobile sale. 
It is just good business, therefore, to choose your engine 
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retors, the name Stromberg is famous for better performance 
—it is also a fact that Stromberg Carburetors last longer. 
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only to make up the difference in body 
heat between that of a man moving 
and a man sitting still. Our tests in- 
dicate that, as a general rule, the crew 
compartment of a vehicle should never 
be heated to a temperature of more 
than 40 F above the surrounding air. 

This means that if the outside tem- 
perature is -60 F, the temperature in- 
side the vehicle should be held at about 
20 F. On the other hand, the heating 
systems of the vehicles should be capa- 
ble of attaining temperatures above 
the freezing point regardless of outside 
conditions That's so in case it is 
necessary to transport wounded per- 
sonnel! or perishable cargo and equip- 


ment which cannot be subjected to 


freezing conditions 


Initial Design Adaptable 


With the development of our heat- 
ing systems and winterization kits for 
vehicles, we have encouraged the 
manufacturers of our present trucks 
and other equipment to install, wher- 
ever possible, or incorporate in the de- 
sign of the vehicles, facilities to permit 
easy installation of the standard kits 
This means that cab floors and fire 
walls have knockouts punched when 
they are constructed; cylinder blocks 
on the liquid-cooled engines will be 
equipped with plugged holes as is com- 


WORLD’S LARGEST 
MANUFACTURERS OF 
FUEL INJECTION 
EQUIPMENT 


For Diesel Engines 


Fuel Injection and Electrical Equipment 


Depots and Service Agents in over 100 countries 


C.A.V. DIVISION OF LUCAS ELECTRICAL SERVICES INC., 653, 
14620 DETROIT AVENUE, 


Sales Office: 


112 


TENTH AVENUE, 
CLEVELAND 7, OnIO 


WEW YORK 19, W.Ue 


mon practice in the present commer- 
cial engine; and brackets, mounting 
studs, etc. are an integral part of every 
vehicle 

These kits and the small but power- 
ful heaters are, I am sorry to say, ex- 
pensive; hence no effort is made to 
install this equipment until the vehicle 
is scheduled for shipment to the Arctic 

Our second long range approach to 
the Arctic problem, the adapting of 
vehicles to the climate is a complex 
problem involving many factors, with 
little or no engineering precedent 
pointing toward the solutions of the 
problems Work is being conducted 
concurrently on all the factors of 
which we are now aware 

For example, we have partially 
solved the arctic fuel problem by the 
development of a gasoline which has 
a low distillation range and a high 
vapor pressure When using this 
fuel, however, we still have the prob- 
lems of vapor lock at temperatures 
above zero and the condensation and 
the accumulation of water in the fuel 
system. The water forms ice crystals, 
which may easily clog fuel lines, pumps 
and carburetor jets 

The most effective method of re- 
ducing the possibility of a frozen fuel 
system to an absolute minimum lies 
in the strict observance of established 
fuel handling procedures. Fuel tanks 
must be maintained as full as possible 
at all times, being filled at least at the 
end of each day’s operations. Fuel 
containers should be kept tightly sealed 
at all times. Whenever possible, con- 
tainers should be allowed to settle at 
least 24 hr before fuel is removed, and 
closures on all containers and tanks 
should be wiped clean of all ice, snow 
or water, before opening 

The temperatures at which batteries 
will remain effective are constantly 
being lowered through concerted re- 
search efforts in our own laboratories 
and in those of the various universities 
and manufacturers cooperating in this 
program. Experiments are under way 
to find new or substitute materials 
which will be unaffected by extremely 
low temperatures and yet still furnish 
the desirable characteristics required 
for mass production of vehicles used 
primarily in temperate climates 

Various methods of eliminating en- 
gine wear due to starting and operat- 
ing with very thin or highly diluted 
oils are being carried out 


Low Temperature Lubes 


We presently have an engine oil 
which is about equal in viscosity at 
operating temperatures to an SAE 5 
grade and which will remain fluid at 
65 F. Our present standard low tem- 
perature grease is actually an all tem- 
perature grease, with an operating 
range from minus 65 F to plus 250 F 
Our gear lubricants are good for tem- 
peratures as low as minus 65 F, and a 
special preservative lubricant has been 
developed for use at oil can points at 
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% Recording 41 measurements 
simultaneously | 


a 


DouGLas, Long Beach Division, engineers 
used CEC Dynamic Recording Equipment 
to test the new “Single-Point Fueling” 
system for the C-124 Globemaster. The 
12 fuel tanks, 6 in each wing, hold ap- 
proximately 11,000 gallons—equal to a 
full tank car. Fueling normally requires 4 
to 5 hours. The new system cuts this time 
to 18 minutes by pumping through a single 
entry at 600 gpm, filling all 12 tanks at 
onee. 

By using three CEC 5-114 Recording 
Oscillographs and five sets of System “D” 
amplification (shown at left), Douglas was 
able to simultaneously record all tank in- 
let pressures, tank internal pressures, 
manifold pressures, tank shut-off time, 
pressure drop through the main inlet noz- 
zle, and the fuel level in each tank. In all, 
the findings of 29 pressure pickups and 12 
capacitance fuel gages were recorded. 


Dynamic Recording Systems 


such as the one shown here are designed and manufactured 


300 North Sierra Madre Villa, Pasadena 15, California TRY LAL LL by Consolidated. Variations in the arrangement of the 
equipment are infinite. Applications are widely varied 


Sales and Service through €&€ INSTRUMENTS, INC. mea throughout industry and the sciences. A typical recording 


Consolidated Engineering 


CORPORATION mT AL 


system includes pickups, amplifiers or bridge balances, and 


a subsidiary with offices in: Pasadena, New York, Chicago, rn) RAY a recording oscillograph. Write for Bulletin CEC 1500B 


Washington, D. C., Philadelphia, Dayton 
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sub-zero temperatures 

In the field of hydraulic oils, our 
Standard products will not suffice at 
temperatures below minus 40 F A 
development Air Force specification is 
presently being tested, however, and is 
expected to prove satisfactory to minus 
65 F 

A new all-weather and all-tempera- 
ture brake fluid has been developed 
and as the name signifies, is good at 
all temperatures down to minus 65 F 
A new Arctic grade antifreeze has 
proven to have excellent characteris- 


Quality Control 
does it! 


Modern statistical Quality Con- 
trol procedures hold Tung-Sol 
Lamps to the highest standards 
of uniformity To Tung-Sol 
customers, Quality Control 1s 
reflected in performances that 
exceed specifications and in the 
virtual elimination of produc- 
tion line rejects, You can count 
on Tung-Sol quality and Tung- 
Sol service. 
TuNG-SoL Eectric INC. 
Newark 4,N J 


Sales Offices Atlanta, Chicago, 
City, Dallas, Denver, Detroit, 
Philadelphia 


TUNG-SOL MAKES: 
All-Glass Sealed Beam Lamps, 
Miniature Lamps, Signal Flashers, 
Picture-Tubes, Radio, TV and 
Special Purpose Electron Tubes. 


Culver 
Newark, 


tics as an engine coolant, and remains 
fluid at temperatures as low as minus 
90 F. 

Basic research is being conducted in 
the design of primer systems, mani- 
folds, carburetors, and ignition sys- 
tems to increase the efficiency of these 
components at low temperatures. The 
guiding principle of all these efforts 
has been to attempt, through design 
to secure vehicles that may be manu- 
factured at reasonable costs for ser- 
vice under normal weather conditions, 
and yet give satisfactory performance 


| 
ce 


cae 


~ 


if suddenly transferred to the Arctic 

At the same time all this basic re- 
search is being conducted, the vehicles 
and engines themselves are being re- 
examined with a view towards making 
them easier to maintain under low 
temperature conditions. Our tests 
have shown that even the simplest 
maintenance operation will require 
500% longer at -60 F than is normal 
at plus 60 F. Out of all this work 
may come completely new concepts of 
vehicle design 

Also in our efforts to adapt the ve- 
hicle to the climate we must conside1 
not only the climate itself, but the ter- 
rain in which this climate is encount- 
ered. To cope with this special terrain 
we are designing and experimenting 
with many new special vehicles which 
are new concepts in the vehicle field 

For example the T46 is now in mass 
production. Previously, we have used 
other special types of vehicles, such as 
the Weasel and the Snowmobile, an 
excellent vehicle of Canadian design 
Various other vehicles which cannot be 
divulged are also under consideration 
These special vehicles are designed to 
operate over snow, muskeg, and ice at 
extremely low temperatures or in the 
Swampy terrain common to the Arctic 
in the summer months. If they are 
adopted for military use, they will be- 
come a special group of vehicles de- 
signed primarily for operation in Arctic 
areas 


Look to Mechanical Dogs 


At the same time, as we look ahead 
to these future vehicles, we are not for- 
getting our old friend the dog team 
We are even experimenting with me- 
chanical dog teams. These little snow 
tractors may prove to be the successo! 
to the dog team. They can carry mors 
load and consume less fuel than the 
old dog team, and they are adpatable 
to pulling the standard sleds and to- 
boggans which are used throughout 
the north country today. These trac- 
tors can move rapidly over ice and snow 
or even cross-country on bare ground 

Of course, they have the disadvan- 
tages of our other engine-driven equip- 
ment. Method must be developed to 
insure easy starting of these vehicles 
The dog team still remains the only 
piece of equipment that starts at the 
crack of a whip. We are also continu- 
ing to experiment with the construc- 
tion of sleds, wanigans, and other 
equipment currently being used in the 
Arctic, such as tractor trains operating 
over snow, highways or trails 

Of course, all of our vehicle win- 
terization equipment must undergo ex- 
tensive testing before being issued as 
standard Army equipment. The nor- 
mal procedure for such tests follows a 
set pattern. In the first phase, win- 
terization kit components are tested 
individually in the cold room to insure 
their satisfactory operation under sub- 
zero temperatures. When a component 
passes this test, it is tentatively author- 
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U-FLEX OIL CONTROL PISTON RING 





VALVE SEAT 
INSERTS 


AUTOMOTIVE WATER PUMPS 


f AUTOMOTIVE 
AND AIRCRAFT 
PISTON PINS 


CUTTING AND GRINDING MACHINE PUMPS 


OR over 50 years, Thompson Products has been 

making original equipment and precision replace- 
ment parts for cars, buses, trucks, tractors and indus- 
trial equipment—both diesel and gasoline. 

From screw caps in 1901, Thompson's versatility 
has grown to include such vital engine parts as piston 
pins for powerful, dependable aircraft; valve seat in- 
serts for rugged bulldog tanks; cylinder sleeves to 
stand up in toughest heavy-duty service; pumps to 
cool your product or your engine and the revolution- 
ary, new U-Flex Oil Control Piston Ring. 

Thompson is versatile! But more important, every 
one of Thompson’s hundreds of automotive and air- 


craft parts have the reputation of being produced to 
the closest tolerances know to the industry. Automo- 
tive builders and repairmen agree, “The name Thomp- 
son means original equipment precision parts that you can 
take for granted.”” They know “You can count on 
Thompson” for dependability of supply, quality, exact 
tolerances and maximum performance and service. 
HEAVY DUTY If you are having trouble with engine parts—if you 


‘ewe need a better, more dependable supplier, write or call. 


C.F 
i@es 


« Thompson. Products, Inc. 


2196 Clarkwood Road ° Cleveland 3, Ohio 
SPECIAL PRODUCTS DIVISION 
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ized for use wherever required in the 
winterization of a vehicle 

Only these previously approved com 
ponents are employed on the vehicle 
thus reducing the problem, at this 
point, to one of efficient application of 
the winterization equipment to the ve- 
hicle in question. Once the vehicle is 
considered fully winterized by our en 
gineers, it is then, in turn, subjected 
to a complete cold room test 

We are capable, at Detroit Arsenal, 
of testing any vehicle, its components 
and accessories at temperatures down 
to and including minus 65° F, with the 


exception of its suspension and run- 
ning gear. We do not yet have a cold 
room large enough to allow extensive 
vehicle movement 

After successfully passing the cold 
room phase of its tests, the vehicle is 
shipped to the Ordnance winter test 
site at Camp Grafton, Devil’s Lake 
North Dakota, for engineering field 
tests under extreme temperate zone 
winter weather conditions From 
there, it is sent to Fort Churchill 
Manitoba, Canada, for similar tests 
under Arctic conditions. The toughest 
test is yet to come, however. If the 


WHEREVER EXTRA 
PERFORMANCE COUNTS 


Specify Leece- Meville 


12, 24, 32 volt systems. 


L-N REGULATORS 


Patented, double-con- 
tact, long-life design, 
hold voltages to close 
limits 


L-N FRACTIONAL 
HP MOTORS 


Standord production 
includes 3/4” to 1-5/8" 
stock, for 6 or 12 volts 
Other designs and 
voltages available 


/ you can | 
/ RELY on 


fo] ke 
Od 


* 
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L-N CRANKING 
MOTORS 

Heavy-duty construction 
for quick, dependable 
starting. Up to 35 HP 


L-N SWITCHES 


Hand and magnetic for 
standard and series- 
porallel systems 


L-N AIR CRANKING 
MOTORS 
For safe starting of diesel 
engines in fire hazords 
10 to 20 HP. Rugged and 
dependable 


vehicle is found to be satisfactory at 
Fort Churchill, it is given our blessing 
and shipped off to Army Field Forces’ 
Arctic Test Branch at Big Delta 
Alaska, for strenuous tactical field test- 
ing by combat troops 

Even with all this work, we have 
barely scratched the surface We 
think we have come a long way since 
1940. At all costs, I wish to avoid con- 
veying the idea that the Ordnance 
Corps considers itself the foremost 
Arctic expert in the business, or that 
all problems are solved 

If we are to attain our goal of com- 
plete mobility and freedom of opera- 
tion, regardless of temperature and ter 
rain, we will undoubtedly be calling 
upon people, who are in this audience 
tonight, in the solution of the problem 

(Paper “Cold Weather Operation and 
Testing,” was presented at SAE Sum- 
mer Meeting, Atlantic City, June 2, 
1952. It is available in full in multi- 
lithographed form from SAE Special 
Publications Department Price: 254 
to members, 50¢ to nonmembers.) 


Discussion 


A. T. BROWNE 


AKER of Canadian Forestry Depart- 

ment discussed small tractors, such 
as will be suitable for replacing the 
familiar dog-team and sled These 
tractors are designed to carry a pay- 
load of approximately 500 lb and a 
trailed-load of 1000 lb. It was Baker's 
opinion that, although there still is a 
great deal of development work to be 
done, the small tractor will ultimately 
prove successful in arctic operation 
The principal problem is its tendency 
to bog down in soft snow 

H. D. Duppstadt, Aberdeen Proving 
Ground, informed the group that the 
T-46 Ordnance wheeled-vehicle had 
proved itself to be a very capable ve- 
hicle in arctic operation and is now in 
production by Pontiac. He stressed the 
difficulties of arctic operation, both in 
summer and winter, and stated that 
the next few years would tell whether 
we would be able to “beat” the arctic 

J. H. Booth, Thompson Products, de- 
scribed an alternative method of fur- 
nishing heat for low-temperature start- 
ing. Booth’s proposal, which is unde 
development in cooperation with the 
Navy. consists of using a small gaso- 
line engine as a slave kit. He pointed 
out that in a gasoline engine the heat 
content of the fuel is divided approxi- 
mately 26 per cent in torque, 31% in 
block heat, and 36% in exhaust heat 
By using a kinetic absorber, a high per- 
centage of the fuel energy content can 
be recovered in the form of heat and 
efficiencies of 82% have been obtained 
One advantage claimed for the ar- 
rangement is the familiarity of mili- 
tary personnel with engines 
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nl 


Tried, and proved for over 
40 years, the performance 
of McQuay- Norris piston 
rings is assured...and they 
are specifically engineered 
to meet every requirement, 
no matter how exacting. 


McQUAY-NORRIS MANUFACTURING CO. 
ST. LOUIS 10, MO. 
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PRECISION 
HEATER 
EQUIPMENT 


Designed for Dependability ... 


Because of their functional design, the high performance 
characteristics of ADEL Fuel Heater Pumps have been proven 

by efficient flight operation over many millions of air miles. 
Designed to Military Specifications. Compact, lightweight and built 
to one single standard of excellence in quality, you may be certain 
that ADEL equipment will assure you top aircraft performance 
and dependability 

ADEL equipment is on the world’s best aircraft because in 
Aviation there is no substitute for ADEL quality. 


Typical electric motor driven fuel heater pumps designed for 
pumping aircraft heater fuel; also light oils, kerosene and 
other light liquids. Available with Radio Noise Filters. 


= 20093 


4 G.P.H. at 40 PS! 
Continuous 28 V.D.C. motor 
Weight 1.45 lbs 


+ 18470 


30 GP.H. at 60 PS! 
Continuous 12 and 27.5 V._D.C. motors 
Weight 3.0 Ibs 


7 _—_—- 
+ 20386 
Pump housing includes adjustable 
by-pass relief valve 
25, 30, 45 and 60 G.P.H. at 
20, 30 and 40 P.S.1 
Continuous 27.5 V.D.C. Motors 
Weight 3.3 Ibs 


ADEL also produces a complete line of aircraft HYDRAULIC & 
PNEUMATIC CONTROL EQUIPMENT, ANTI-ICING & FUEL SYSTEM 
EQUIPMENT, ENGINE ACCESSORIES and LINE SUPPORTS 


Write for new, descriptive Brochure containing detailed 
information on ADEL’S line of Aircraft Equipment and 
facilities. Address: ADEL DIVISION, GENERAL 
METALS CORPORATION, 10783 Van Owen St., 
Burbank, Calif. 


>F GENERAL ee) RPO 1ON* BURBANK, CALIF. * HUNTINGTON, W. VA 


CANADIAN REPRESENTATIVE, RA POWER ENGINEERING CORPORATION, LIMITED 


Personals 
Continued from page 100 


DALE KELLY has joined Southwest 
Research Institute, San Antonio, 
Texas. He will be engaged principally 
in testing vehicles for the Army. Kelly 
has been assistant professor of me- 
chanical engineering at Lehigh Uni- 
versity, Bethlehem, Pa., for the past 
five years, and prior to that was ex- 
perimental engineer for Mack Mfg. Co. 


E. C. WELLS, vice-president of engi- 
neering of Boeing Airplane Co., Seattle, 
Wash., was a member of the advisory 
committee for the Northwest Engi- 
neering Centennial held August 9 in 
Portland, Ore. 


L. K. SILLCOX, executive vice-presi- 
dent of the New York Air Brake Co., 
presented a paper on “Dynamics of 
Energy Movement” at Massachusetts 
Institute of Technology on April 2. 


Technical Committee ISO/TC 4- 
Ball and Roller Bearings met in New 
York the week of June 16 at the 
1952 triennial meeting of the Interna- 
tional Organization for Standardiza- 
tion. J. W. JOLLY of Timken Roller 
Bearings of Canada was the Canadian 
delegate. ERNEST SCHMID of SRO 
Ball Bearing Works was one of the 
Swiss delegates. The United States 
delegation included D. E. BATESOLE 
of Norma-Hoffman, V. L. BARR of 
the Roller Bearing Co. of America, 
ROBERT S. BURNETT, FREDERICK 
J. GARBARINO of New Departure, 
DANIEL GURNEY of Marlin-Rock- 
well, FAYETTE LEISTER of Fafnir, 
HUDSON T. MORTON of Morton 
Bearing Co.. GUNNAR PALMGREN 
of SKF, H. N. PARSONS of Interna- 
tional Harvester, R. M. RIBLET of 
Timken Roller Bearing, A. R. SPIC- 
ACCI of the Bearings Co. of America 
and FRANK T. WARD. 


RAYMOND JONASSEN and BEN- 
NIE MIRKIN, both of Ford Motor Co., 
are contributors to a new volume en- 
titled “Automotive Maintenance and 
Trouble Shooting.” This book, which 
has been organized for use both in the 
classroom and as a shop reference, is 
published by American Technical So- 
ciety, Chicago. 


ANDREW M. MAXWELL is now as- 
sistant project engineer for Wright 
Aeronautical Division of Curtiss- 
Wright Corp., Wood-Ridge, N.J. He 
was formerly aeronautical engineer at 
the U. S. Naval Air Development Cen- 
ter at Johnsville, Pa 


JOHN W. McGOEY is now fleet 
manager of Cargill Motors, Inc., Lynn, 
Mass. McGoey was previously in 
Miami Beach, Fla., as fleet superin- 
tendent of Ryder Truck Rental Co 


W. FENTON MILLER is director of 
engineering for the Glendale and Tuc- 
son divisions of Grand Central Air- 


Continued on page 120 


SAE JOURNAL, SEPTEMBER, 1952 





Rolled bronze bushings, cast bronze bushings 
and precision bronze parts, produced in hundreds 


of designs, to many alloy specifications and in a great range of sizes. 


Use our specialized facilities—capacity now available. 


FEDERAL-MOGUL CORPORATION, 11035 SHOEMAKER, DETROIT 13, MICHIGAN 


Fllogutl SINCE 1899 
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THE DRUM THAT 
CAN’T BE BEAT! 


Phil Walters, 1951 Watkins Glen winner, 
pointing to Al-Fin Bonded bi-metallic brake 
drum used on Cunningham cars in the Le Mans 
24-hour race 


FIRST FOUR CARS IN 
LE MANS 24-HOUR ROAD RACE 
USED AL-FIN BRAKE DRUMS 


Sharp curves and many corners make the 24-hour Le Mans 
(France) race the most grueling in the world. Braking is sudden, 
hard, frequent. And this year the day was scorching, the speeds 
terrific—up to 173 m.p.h. on the short straight-aways, 96.67 m.p.h 
average for the winner! 


The first four cars—in fact, six out of the first ten—were all 
equipped with Al-Fin bonded bi-metallic brake drums. And 
Daimler-Benz, makers of the two leading cars, pronounced the 
Al-Fin drums “in absolutely flawless condition after the race.”’ 


Latest in a spectacular series of racing successes, this Le Mans 
triumph clearly points to better braking for American cars- 

achieved by the patented Al-Fin molecular bonding process, which 
bonds a cast iron friction surface to an aluminum housing that 
carries the torque and dissipates heat. 


Write for the new Al-Fin Technical Booklet that illustrates not only brake 
drums but many other important Al-Fin bonded products — pistons, sleeve 
bearings and bushings, timing gears, engine housings, etc. 


==|=| == 
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Fai AND AIRPLANE CORPORATION 


AIRCHILD 


FARMINGDALE, L.1., N.Y. 


Personals 


continued 


craft Co., Tucson, Ariz. Miller was 
formerly vice-president and chief en- 
gineer of the Toro Mfg. Co., Minne- 
apolis, Minn 


H. B. MILLS, JR., has been promoted 
to assistant manager of Sears, Roe- 
buck and Co. in Portsmouth, Va. Mills 
was previously personnel manager for 
Sears in Norfolk, Va 


B. B. NYE, who was formerly sales 
engineer for Lear, Inc., in Fort Worth, 
Texas, has been named manager of 
Lear’s eastern division, with head- 
quarters in Teterboro, N.J 


A. J. MAURICE OUSTALET, JR.., is 
now president and general manager of 
Oustalet Ford, Inc., in Jennings, La 
Before opening the new dealership 
Oustalet was sales manager of Capital 
City Ford Co., Inc., in Baton Rouge, La 


CHARLES A. L. RUHL has joined 
McDonnell Aircraft Corp., St. Louis, 
Mo., as hydraulics design engineer. 
Ruhl formerly held the same title with 
the Oliver Corp., Charles City, Iowa 


DONALD P. ALLEN, who was with 
the Manufacturing Engineering De- 
partment of Ford Motor Co. in Rich- 
mond, Calif., is now a second lieuten- 
ant in the U. S. Air Force at Keesler 
Base, Biloxi, Miss., in training to be an 
airborne electronics officer. 


MARSHALL E. BECKER has joined 
North American Aviation, Inc., Los 
Angeles, Calif. as an engineering 
draftsman Becker was previously 
draftsman for Kellett Aircraft Corp 
in Camden, N.J 


LESLIE L. BEETEN is now with 
Raybestos Division of Raybestos-Man- 
hattan, Inc., Bridgeport, Conn., as sales 
representative. He was formerly with 
Thomas Motors, Inc., Waltham, Mass., 
as salesman. 


WALLACE BLANCHARD, JR., is 
now in charge of material control and 
purchasing for Stahleker Steel Corp., 
Cambridge, Mass Blanchard was 
previously project engineer for GMC’s 
Aeroproducts Division, Dayton, Ohio 


DONALD R. MacLEOD is now field 
service engineer for GMC’s AC Spark 
Plug Division, Milwaukee, Wis. He 
was formerly assistant engineer for the 
tractor division of Allis-Chalmers Mfg 
Co. in Milwaukee 


HARRY L. SMITH, JR., has been 
named to the newly-created post of 
staff manager, product sales, for the 
Aluminum Co. of America, Pittsburgh, 
Pa. Smith has been with Alcoa for 38 
years in various positions; since 1944 
he has been manager of sheet and plate 


sales 
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WITH 


NY TR AGL IDE 


“Pull Time” Hydraulic Steering 


With a HYDRAGUIDE equipped vehicle you think of steering, or e ODED wee 
your reactions tell you to steer, and you guide. There is no conscious % / hf: hf: he / \ (, 

s £ . 2 a4 7 
effort, though the all-important road feel is still there. 

Exclusive proportional valving does it. That makes the hydraulic fase io ae 
power take 4/5—80% of the load at any speed—at all times. HYDRA- B he ; : : V he sS 
GUIDE is FULL-TIME power steering. No uncertain waiting for power 
to build up or take hold. HYDRAGUIDE works all the time for your eeu am 
comfort and safety. HY DRAGUIDE prevents swerving from blowouts, ( te / D / \ ( , 


obstructions, ete., and is fully self-righting after turns. 


There is no thrill like driving a car equipped with HY DRAGUIDE. 


It is the greatest modern contribution to comfort driving. kor ( com fort 


You will like it in your car—your customers will like it in’ theirs. 


HY DRAGUIDE in buses, trucks and other heavy vehicles makes an 


Driving 


even greater contribution to driving comfort and safety. 


GEMMER MANUFACTURING COMPANY Detroit Il, Mich. 


SAE JOURNAL, SEPTEMBER, 1952 





this 


HCO 


insert 
will give you 


positive protection against 


wear, stripping and \ 
corrosion in all tapped 
threads. It permits 
cleaner, more functional 
product design... 

it may save you “poe 


More and more products 

are being improved by the 
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Students Enter Industry 


GARRETT D. CRISPELL (‘Yale Uni- 
versity °51) is a suggestion investiga- 
tor for Sikorsky Aircraft, Bridgeport 
Conn. 


MARVIN H. HIRSCHBERG (College 
of the City of New York '51) is at the 
Lewis Flight Propulsion Laboratory of 
the National Advisory Committee for 
Aeronautics, Cleveland, Ohio 


RAYMOND E. GONZALEZ (‘Academy 
of Aeronautics '51) has joined Amer- 
ican Airlines, Inc., at LaGuardia Air- 
port, N. Y 


RONALD L. HIPPENSTEEL (Mich- 
igan State College '51) is a draftsman 
for Refinery Engineering Co., Tulsa 
Okla 


ROBERT CRAVER (Tri-State College 
51) is a foreman in the inspection 
department of GMC’s AC Spark Plug 
Division, Flint, Mich 


JACK C,. HIEBSCH (Fenn College '51) 
is at Wright-Patterson Air Force Base 
Dayton, Ohio, as powerplant engineer 


JOHN J. GEOGHEGAN (Villanova 
College ’51) is in training with Procter 
and Schwartz, Inc., Philadelphia, Pa 


DEE L. THARP (Illinois Institute of 
Technology '52) is a trainee with Linde 
Air Products Division of Union Carbide 
and Carbon Corp., East Chicago, Ind 


RICHARD W. PENCE (Illinois Insti- 
tute of Technology °52) is now an 
engineering detailer for International 
Harvester Co., Chicago, Il 


ROBERT C. GATZKE (‘General Mo- 
tors Institute 51) is at the central 
engineering office of GMC’'s Chevrolet 
Division, Detroit, as layout man 


MILTON B. HAMMOND, JR. ‘(Case 
Institute of Technology '51) has joined 
Boeing Airplane Co., Seattle, Wash., as 
junior engineer 


GERALD L. GOLDBERG (Wayne Uni- 
versity 52) is a junior stress analyst 
for Goodyear Aircraft Corp., Akron 
Ohio. 


DONALD F. KENDRICK (University 
of Pittsburgh °52) is a test engineer 
for the automotive section of Gulf 
Research and Development Co., Pitts- 
burgh, Pa 


DENNIS P. ERICKSON (‘Utah State 
Agricultural College '52) is now with 
Boeing Airplane Co., Seattle, Wash 


Continued on page 124 
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“The happy little Eskimo, 
He rides upon his sled 
His dogs outstrip the winds that blow 
Across the gleaming ice and snow 
Beneath the northern lights that glow 
Like silver overhead.” 
w . 


As the dog team rushes the sled along, the animals furnish 
the power for steering. The Eskimo just shouts the arctic 
equivalent of “gee” or “haw” and the dogs turn the sled 
accordingly. The Eskimo doesn't have to wrench a steer- 
ing wheel. 

Even when “gleaming ice and snow” are with us, we 
don't use sleds for transport. But in eliminating primitive 
haulage, we have lost the power steering. The far heavier 
manual steering load is on the arm, shoulder and back 
muscles of the driver. The resulting fatigue causes him to 
slow down, become less efficient, more prone to accidents. 

Vickers Hydraulic Power Steering makes the heaviest 


vehicle safe and almost effortless to steer . . . even under 


the most adverse conditions (ruts, soft shoulders, obstruc- 
tions, flat tires, off-road, etc.). A light finger touch on the 
wheel is enough . . . steering is no longer a source of driver 
fatigue. Drivers remain fresh, efficient, safe. 

Get further information on Vickers Hydraulic Power 
Steering; ask for Bulletin M-5100. 


‘ICKERS Incorporated 


CORPORATION 


OF THE SPERRY 
1440 OAKMAN BLVD. * DETROIT 32, MICH. 


Application Engineering Offices: ATLANTA ¢ CHICAGO (Metropoliten) 
CINCINNATI « CLEVELAND + DETROIT * HOUSTON + LOS ANGELES (Metropolitan) 
NEW YORK (Metropolitan) + PHILADELPHIA « PITTSBURGH «+ ROCHESTER 
ROCKFORD « ST. LOUIS + SEATTLE + TULSA *« WASHINGTON + WORCESTER 


POWER STEERING 


Is Effortless, Positive and Shockless 
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Students Enter Industry 


continued 


JOHN A. HRINSIN (Parks College '52) 
is a junior engineer with Lockheed 
Aircraft Corp., Burbank, Calif 


MILTON B. PUNNETT (Purdue Uni- 
versity 52) has joined Cornell Aero- 


nautical Laboratory, Buffalo, N. Y., as 
junior mechanical engineer 


EDWIN MARCUM Lawrence Insti- 
tute of Technology '52) is with the 
gear and axle division of Chrysler 
Corp., Detroit, as tool designer 


BRICE E. THORNTON (Fenn College 
52) is with North American Avia- 
tion, Inc., Downey, Calif., as research 
analyst. 


Greater noise reduction — 
without back-pressure penalty 


wins Industry-wide 


When a muffler rates FIRST in official tests on 
a basis of superior noise reduction without back 
when that muffler proves 


pressure penalty... 


acceptance for 


Matters 


Donaldso 


ORIGINAL EQUIPMENT ON 
THESE FAMOUS MAKES 


its ability to stand up longer, it’s certain to win 
approval by the tracking industry. That's what 


has happened with the Donaldson Heavy-Duty, 
Fully-Engineered Muffler. Leading heavy truck 
manufacturers specify Donaldson Mufflers as 
original equipment; many cost-conscious fleet 
Donaldson 


operators have standardized 
Mufflers for replacement. 


on 


if you operate a fleet, see your local heavy truck 
dealer. Manufacturers, write for specifications. 


DONALDSON COMPANY, INC. 


666 Pelham Bivd., St. Paul 4, Minn. 
Grinnell Division: Grinnell, lowa 


Donaldson Company (Canada) itd., Chatham, Ontario 
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<= 


KENWORTH 


Ha EUCLID 


Made ond guaranteed by the 
Donaldson Compary 


MUFFLERS 


world’s largest manufacturers of 
heavy duty air cleaners 


DAVID A. SYKES ‘University of 
Maine '48) has been doing graduate 
work at Cornell University and is now 
a design engineer for Minneapolis- 
Honeywell Regulator Co., Philadelphia 
Pa 


WILLIAM H. MORANDA (California 
State Polytechnic College °52) is an 
engineering draftsman for Enterprise 
Division of General Metals Corp., San 
Francisco, Calif 


JOHN P. KOZAKEWICH (Parks Col- 
lege 52) is a student flight engineer 
for Pan American World Airways Sys- 
tem at International Airport, N. Y 


HARRY G. LILJOBLAD (Parks Col- 
lege '52) has joined Lockheed Aircraft 
Corp., Burbank, Calif 

GRIFFITH (California 
*b2) is in 
Associated 


ROBERT A. 
State Polytechnic College 
training with Tide Water 
Oil Co., Coalinga, Calif 


JOHN DUNDURS (Northwestern Uni- 
versity '51) is a draftsman for Inter- 
national Harvester Co., Melrose Park 
Til 


JOHN DAVIS (Parks College '52) is 
with Westinghouse Electric Corp 
Philadelphia, Pa., as field service engi- 
neer on turbo-jets 


JOHN M. BAILEY (‘Purdue University 
52) is in training for Caterpillar Trac- 
tor Co., Peoria, Il 


(Parks College '52) 
Wich- 


ISAAC GARROTT 
has joined Cessna Aircraft Co 
ita, Kans 


GLENN R. BENNETT (Cal-Aero Tech- 
nical Institute °52) is engineering field 
representative for North American 
Aviation, Inc., Los Angeles, Calif 


WAYNE G. BLYSTONE (‘Bradley Uni- 
versity ‘52) is with North American 
Aviation, Inc. in Columbus, Ohio, as 
engineering draftsman 


HOWARD FELDMAN (‘Parks College 
52) is an aircraft engineer for Huss- 
man Aircraft Division, St. Louis, Mo 


ROY M. ALLEN (University of Pitts- 
burgh '52) is with Pratt and Whitney 
Aircraft Division of United Aircraft 
Corp., East Hartford, Conn., as junior 
experimental test engineer 


EARL B. HUDSON (Illinois Institute 
of Technology °51) is in the U.S. Navy 
aboard the U.S.S. Mississippi 


JULIAN C. JOHNSON, JR. (Fenn Col- 
lege 51) has joined American Machine 
and Foundry Co., Raleigh, N. C 


Continued on page 127 
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Fy apna te works to serve 
the nation’s needs in peace 
and in defense. In 28 great Auto- 
Lite plants from coast to coast, 
Auto-Lite produces more than 
400 products which are original 
equipment on many makes of 
America’s finest cars, trucks, 


tractors, airplanes and_ boats. 
Their 40-year record of depend- 
able performance is summed up 
in the phrase, “You're Always 
Right With Auto-Lite.” 


THE ELECTRIC AUTO-LITE COMPANY 
Telede 1, Ohie Terente, Onterie 


Spark Plugs - Fuel Pumps - Batteries - Bumpers - Generators - Speedometers 


Tee TT Tee iy meri eae Speedometer Cable 


Starting Motors - Ignition Units + Instruments & Gauges + Windshield Wipers 


Lighting Units - Wire & Cable - Gray Iron Castings 


Window Lifts - Metal Fabricated Assemblies - Zinc & Aluminum Base Die Castings 


SAE JOURNAL, SEPTEMBER, 1952 





When your vehicles 87° cushioned On 


FLAT LEAF SPRINGS 


made Gy Standard Steel Spring Company 


GARY, IND. AND NEW CASTLE, PA 
MAIN OFFICE: CORAOPOLIS, PA. 


PLANTS: Allegan, Mich. + Gary, Ind. + Chelsea, Mich. + Chicago, Ill. 
Logansport, Ind. + Coraopolis, Pa. + Newton Falls, Ohio + Detroit, Mich. 
New Castle, Pa. + los Angeles, Calif. + Trenton, N.J. 


DISTRICT OFFICES: 1600 Fisher Building, Detroit, Mich. + Peoples Gas Building 
Chicago, Ill. 


RESEARCH LABORATORY: Coraopolis, Pa. 
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Students Enter Industry 


continued 


DENVER 8S. PATTON, JR. ‘Missouri 
School of Mines and Metallurgy ‘52) 
is a junior engineer for the Texas 
Eastern Transmission Corp. in Shreve- 
port, La 


DANIEL OLSSON (California Institute 
of Technology '52) is with Chance 
Vought Aircraft Corp. in Dallas, Texas, 
as junior engineer. 


FRANK E. NASSER (Purdue Univer- 
sity 52) has joined the test operations 
group of GMC’s Allison Division, In- 
dianapolis, Ind 


WILLIAM D. MIKLUS (Parks College 
52) is a design engineer for Sikorsky 
Aircraft Division of United Aircraft 
Corp., Bridgeport, Conn 


STANLEY GRONER (California In- 
stitute of Technology '52) is with the 
Hydro-Aire Co., Burbank, Calif., as 
development engineer 


DALE H. DANALDS (Indiana Tech- 
nical College ‘52) is with Northern 


se sf ay 5 
Indiana Public Service Co., Fort ‘ os Weld Nuts! 
Wayne, Ind., as junior engineer. you | id 
FRED W. HANEY, JR. (University of 
Illinois 51) is a project engineer with 


the aircraft engine division of Ford If, instead of a Price Tag, you could 
Motor Co., Chicago, Ill 


see a “Time Tag” on the fasteners 
University 51) is a service engineer you buy, we know you'd follow the lead 


for Linde Air Products Division of 
Union Carbide and Carbon Corp. in of the many manufacturers who have 


ALLEN P. MATTER (Northwestern 


Indianapolis, Ind. 


standardized on MIDLAND WELD 
RICHARD P. GEYE (Purdue Univer- 


sity ’51) is an engineering aide at NUTS for those hard-to-get-at places. 
Lewis Flight Propulsion Laboratory of 


the National Advisory Committee for : 
; nd out more about 
Aeronautics, Cleveland, Ohio Fi ° rear 


ROGER T. STRUCK (Northwestern 
Technological Institute '51) is now an 
ensign in the U.S. Navy stationed at 
the U.S. Naval Ammunition Depot, 
Crane, Ind 


LOWELL W. GRAY (Oklahoma A and 
M College '51) is now in the U.S. Air 
Force 


RAYMOND C. JOHNSON (University ae ae 
of Detroit 51) is a contact engineer MPANY 
for the Marine and Industrial Engine The. 
Division of Chrysler Corp., Detroit MIDLAND STEEL PRODUCTS co 
6660 Mt. Elliott Ave. . Detroit MW, Michigan 
ROBERT E. THORNTON (Pennsyl- Export Department: 38 Pearl St, New York, N. Y. 
vania State College '51) is with Pratt 
and Whitney Aircraft Division of MANUFACTURERS OF: 


United Aircraft Corp., East Hartford, 

Conn., as test engineer AUTOMOBILE AND 
BERNARD GROSS (College of the : : “ 
City of New York) is an analytical 

design engineer for Power Generators 

Ltd., Trenton, N. J. 


Continued on page 128 
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=== American Cyemicy 


AMBLER | 


AL Paint ‘Comennre 


Ss vese= 


tea =a See Ss 


neha 


Technical Service Data Sheet 
Subject: INDEX OF ACP CHEMICALS FOR METAL 
PRESERVATION AND PAINT PROTECTION 


ALUMINUM 


COPPER, BERYLLIUM, 


> 
° 
I 
a 
< 
os 
oe 
os 
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vu 
a 
z 
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o 
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GALVANIZED IRON, 


IRON AND STEEL 


STAINLES 


OPERATION 
Cleaning 
l Preparation Tor Painting 


Protection from Corrosion 


Brightenin 
eee 


f Cleaning for Painting 


Corrosion Prevention 
Soldering Flux 


. Brightening — 


Cleaning 


Clean ing for Painting 


Coating Stee! with Copper 
Corrosion Prevention 
Scale Modification 
Seldering Flux 

Stripping Copper Coatings 


Cleaning 


| Corrosion Proofing 

Paint Bonding 

Phosphate Coating, in Preparation for 
Painting peal 

Soldering Flux 





Chromate Coating, in Preparation for 
Painting 
eming 

Cleaning for Painting 


Coating with Copper 
Drawing and Extrusion 


Point | Stripping 
Phosphate Cooting, in Preparation for 
Painting 


— Coating, to Protect Friction 
Surtoce 


Pickling a Inhibited Acids 


Rust Prevention for Unpainted Iron 
Rust Proofing 


Rust Removal —Brvsh, Dip, « or « Sproy 
Soldering Flux : 


Cleaning 


Pickling — 


ACP CHEMICAL 


““DEOXIDINE” 

““DURIDINE” 

**ACP RIDOLINES AND RIDOSOLS”’ 
"TALODINE™” 

“"DURIDINE’ 


"ALODINE™ 


| “ACP BRIGHT DIP" 
“DE OXIDINE™ 

“DURIDINE” 

**ACP RIDOLINES AND RIDOSOLS"”’ 

“*DEOXIDINE”’ 

| ““CUPROTEK 
“CUPROTEK™ 

"FLOSOL” 


“ACP BRIGHT DIP"" 

"D EOXIDINE”™ 

**DURIDINE”’ 

“ACP RIDOLINES AND RIDOSOLS"’ 

“"‘DEOXIDINE”’ 

| “CUPROTEK” 

a ncupreree 
"CUPROTEK’ 

| “RIDOXINE™ 
"FLOSOL™ 


+ 





“TV ACP COPPER STRIPPING SOLUTION” 


“DURIDINE”’ 
“ACP RIDOLINES AND RIDOSOLS” 


“| *ZINODINE” _ 





“ZINODINE™ 


“LITHOF ORM” 
“*FLOSOL” 


**CROMODINE” ; 
“ACP RIDOLINES AND RIDOSOLS” 
“DEOXIDINE™ 
“DURIDINE”’ 
““CUPRODINE™” 
“GRANODRAW” 
"CROMODINE™ 
“*DURIDINE”’ 
“*“GRANODINE” 
o “-PERMADINE™ 


CAUSTIC SODA "AND SOLVENT NO. 3” 


“*DURIDINE” 
““GRANODINE” 
“*PERMADINE”’ 
“THERMOIL-GRANODINE"’ _ 


**THERMOIL-GRANODINE” 


“T “RODIN ies 


“*PEROLINE™ 

“"'PERMADINE™ 
“THERMOIL- 
“DEOXIDINE”’ | 
FLOSOL” 


*“*DURIDINE”’ 
“ace RIDOLINES AND RIDOSOLS” 


“RODINE (mM-200)"* 


WRITE FOR DESCRIPTIVE FOLDERS ON THE 
ABOVE CHEMICALS AND FOR INFORMATION ON 
YOUR OWN METAL PROTECTION PROBLEMS 





Students Enter Industry 


continued 


HORACE E. HOY (‘A and M College of 
Texas °51) is an apprentice engineer 
for the bridge division of the Texas 
Highway Department, Austin, Texas. 


ROY J. PUSTELNIK (University of 
Illinois '52) is in training with Foote 
Brothers Gear and Machine Corp., 
Chicago, Il. 


ROBERT J. GILLMORE (University 
of Southern California ’51) is in engi- 
neering computing for Douglas Air- 
craft Co., El Segundo, Calif. 


ROBERT J. MAGILL (‘Fenn College 
51) is with Goodyear Tire and Rubber 
Co. of California, Los Angeles, as a 
junior development engineer. 


DANIEL A. FISHER (Northrop Aero- 
nautical Institute 51) is a flight test 
analyst for Northrop Aircraft, Inc., 
Hawthorne, Calif 


LLOYD J. THURSTON (Utah State 
Agricultural College '52) is a junior 
test engineer in the gas turbine unit of 
Boeing Airplane Co., Seattle, Wash. 


FRANK C. ROSIEK (Indiana Tech- 
nical College '51) is with Packard Mo- 
tor Car Co., Detroit, as design analyst. 


DONALD F. RADER (Ohio State Uni- 
versity '51) is a design engineer for 
Euclid Road Machinery Co., Euclid, 
Ohio. 


HANS U. WYDLER (Ohio State Uni- 
versity 49) has graduated from Har- 
vard Law School and joined Louis J. 
Hunter and Associates, Boston, Mass., 
as financial and engineering con- 
sultant. 


IRWIN 8S. JACOBSON (Illinois Insti- 
tute of Technology '51) is with Bendix 
Products Division of Bendix Aviation 
Corp., South Bend, Ind. 


FRANK F. KATCHA (University of 
Wisconsin '52) is a junior engineer for 
Nordberg Mfg. Co., Milwaukee, Wis. 


SAMUEL RUDELICH (Tri-State Col- 
lege 52) has joined Harry Ferguson, 
Inc., Detroit, as assistant field engi- 
neer. 


RALPH E. SCHUMANN (Ohio State 
University '51) is a senior draftsman 
with Cummins Engine Co., Inc., Co- 
lumbus, Ind. 


CHARLES H. KAUFMAN (Indiana 
Technical College '52) is with Chance 
Vought Aircraft Division of United 
Aircraft Corp., Dallas, Texas. 


DONALD B. CAPWELL (Duke Univer- 
sity 50) received the degree of master 
of business administration from Cor- 
nell University in June, and is now a 


Continued on page 130 
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because of a special U-Packing 
you can place on a dime! eS 


LeakInc valves were causing real trouble 
to this manufacturer of carbon dioxide portable 
fire extinguishers. His valve design was OK: 
a plunger-actuated poppet providing quick, full 
flow, opened by depressing the spindle (by means 
of a lever on the carrying handle) and returned 
to the closed position by a strong spring. 

His trouble lay in his seals — a mechanical 
packing on the spindle and a poppet washer 
for the seat. Tests showed that they leaked, 
permitting the carbon dioxide to escape. 

Sample packings with the valve assembly 
were sent to G&K-INTERNATIONAL for 
study. As a result of engineered research, 
synthetic rubber compounds were developed, 
impervious to carbon dioxide and capable of 
withstanding long periods of aging. 

For the spindle, G&K-INTERNATIONAL Photograph shows special 
engineers designed a special U-shaped packing, ae Ve vines ae 
leak-proof and flexible to form a perfect mechani- Pape 4 ea” 
cal seal between the stem and the packings ; 
recess. : Valve stem and poppet 

The poppet seat called for a hard, tough ccsombbly, showing | the 
rubber, molded dead-even-flat on each face. s aad deteoak teal 
It had to form a compression seal that would 
remain tight for years, if need be. 

Results? To quote this manufacturer, ‘‘The 
valves passed Underwriters and U. S. Navy 
tests and are doing a wonderful job.” 

Be sure you get the correct type of packings 
made from compounds engineered for your 
requirements. Send us complete specifications 
of your packings needs and G&K-INTERNA- 

TIONAL Engineers will help you solve your 
packings problems — before trouble starts. 


on both sides. 


Complete valve assembly, cut-cwo 

the position of - = U-pack 1 hich 
oopvese gaat possa: eS rbon dioxide a 

spindle when t at Teng is open. 


| NTERNATIONAL 
: Ss Leather and synthetic packings 
GRATON & KNIGHT COMPANY Foe INTERNATIONAL PACKINGS CORPORATION 
Worcester 4, Mass. Bristol, New Hampshire 
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Students Enter Industry 


continued 


How to Frustrate a Mechanical | xcomauesasancacue us aero 


at Lackland Air Force Base, San An- 


di = 7 tonio, Texas 
RALPH J. OPRE (University of Ken- 
tucky 52) is in training with GMC’s 


Delco Products Division, Dayton, Ohio 


STEPHEN D. HADLEY (Purdue Uni- 
versity 52) is with Midwest Research 
Institute, Kansas City, Mo., as a me- 
chanical engineer 


CARL W. HAY (‘Northrop Aeronauti- 
cal Institute '52) is an engineering 
2 Siw draftsman for Northrop Aircraft, Inc 

Twin Disc Phree-Stage ped Hawthorne, Calif 
Torqu 
M. Brewster 


e Converters he 
and Son, Inc., 


No Bong—No Bump! this "wrinkle | RAYMOND F. GILLEN (Indiana 


draulic sleuth” rings the bell when th: fist 
rin " " ” 
eee wien ine povemen! is ee | Technical College '51) is development 


George NI 
ta, N- 
Bogo m ringing on ¢ 


o bet erapike job near Seaucus, 


ed on ru ‘ - 
Boffalo-Springficld 
e tandem type wit - 
ht from 14 to 2 

Disc Converters 
ing shifung 
ven power 
r slip- 


contractors, keep bumpy. It doesn't ring so often since torque-con- 
J his New verter-equipped rollers are making smoother roil- engineer on pressure instruments for 
ing—smoother roads—and smoother brows among | Eclipse-Pioneer Division of Bendix 
d Model contractors, public officials, vehicle owners—and | Aviation Corp., Teterboro, N. J. 
gee other taxpayers! 


Jersey 
‘N. Jj. Insta 
KX-2 51 
rollers— s-axl 
working Wels 
4s—the Twin : 

idge-produc 


with manufacturing know-howand | RICHARD F. BURRIS (California 
State Polytechnic College ‘52) has 
joined Southwest Research Institute 
San Antonio, Texas, as junior engineer 
in the automotive road evaluation lab- 
oratory 


an unmatc hed service system, 1 win 
Disc has become the largest manu- 
facturer of industrial friction and 
fluid drives. Engineering, and parts 
__ provide 4 smooth, ¢ tle and replacement service are quickly 
flow which prevents oe 1 stops: available from 8 Factory Branches, JAMES J. GILCHRIST (Parks College 
ms » and sudden starts ane Twin 60 Parts Stations and 67 Hydraulic 52) is a field service engineer fo 
page Springfield chose > Drive Dealers. Westinghouse Electric Corp.’s gas tur- 

Dee ree Senge Converters be bine division, South Philadelphia, Pa 


treme com pac tess : : : 
a tle Disc LLOYD W. YODER (University oi 


_a vital fac Twin Disc’s Pittsburgh ‘52) is a student enginee: 
»>mium—ane slica- with Babcock and Wilcox Co., New 
es ss torque multly put York City 
imes torque —" ; 
tion, 28 such pioneering EDGAR S. MOSER (U.S. Naval Acad- 
By combining : emy '52) is a second lieutenant in the 
' U.S. Marine Corps 


tor 
eliminate r 


a . 
smooth, stept© 
up to sé 


ALLEN O. INGELSE (Parks College 
52) has joined Emerson Electric Mfg 
Co., St. Louis, Mo., as a stress analyst 


CF (Clutch Type) 
in the armament division. 


Torque Converter 


PAUL R. DeWITT (Illinois Institute of 
Technology '51) is an industrial engi- 
neer with the Visking Corp., Chicago 
Il. 


ROBERT J. GORDON ‘Academy of 
Aeronautics '51) is with Capital Air- 
lines, Washington, D. C., as an aircraft 
mechanic 


ANTON J. PROS, JR. (Tllinois Institute 
of Technology ‘51) is a coordinating 
engineer for the Louisiana division of 
Esso Standard Oil Co., Baton Rouge 
La 


O. ARTHUR KARSCH (College of the 


, fee, ‘ : . City of New York °51) is at Wright- 
Pn te” a Lifetime y \ Patterson Air Force Base, Dayton, Ohio, 


‘ “8 
ow 
‘rr. 4 as test engineer 
} @ 4s. ( 2) GE) ae y THEODORE W. BAYLER (University 
WEE a of Illinois 51) is a quality control 
analyst for Kaiser-Frazer Cor 
TWIN DISC CLUTCH COMPANY, Racine, Wisconsin - HYDRAULIC DIVISION, Rockford, iilinois Detroit " . — = 


GRANCHES: CLEVELAND + DALLAS «© DETROIT © LOS ANGELES + WEWARK + MEW ORLEANS + SEATTLE + TuLsa Continued on page 132 
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aH: 
PRE-HEATING 


— 
™® engine pre-heating 


Floods engine components, battery, crankcase, 
ee et ect em ai) 
easier, faster — even at 65° below! 


Yee 


Se me a a ee 
engine operation—circulates swiftly, evenly, to keep 


ee a ee oe 


® windshield defrosting 


Keeps windshield reliably ‘frost-free.’ 
Assures clear vision, safer driving. 


@ A new application — Write Today for specific model information or 
only in South Wind — brings you this amazing “all-in- experienced counsel on any phase of heating. Ad- 
one” heater! A small, compact unit...high in output dress inquiries to the South Wind Division, Stewart- 
... meeting all the latest military specifications. As- Warner Corporation, Indianapolis 7, Indiana. 
suring efficient vehicle operation under the most 


stringent weather conditions. 

; ; 2 
Versatile! Applying with equal performance to tod 
trucks, stationery engines, air cooled and liquid 
eee uv & fat Ore 


cooled engines. Powerful! With an effective, useable pomp 


output of 35,000 s.7t.u.—remarkable in a unit so com- Sw PERSONNEL HEATING 


ENGINE AND 
EQUIPMENT PRE-HEATING 
WINDSHIELD DEFROSTING 


pact. Adaptable! Burns gasoline, jet fuel or kero- 
sene. Simplified in operation. Easy to install. 
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LET EMERY SOLVE YOUR WEIGHING PROBLEM 


rn an nn ee een 
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Typical simplicity of Emery System for con- 
tinous precision weighing of tank contents 


HERE’S WHY Emery System completely self-contained e Fast response 
to load changes (less than 1/2 second) e Accuracy within 1/10 of 1% 
of range e Less than 0.005-inch deflection under full load e No main 
tenance required 

THE PROBLEM Determine accurately weight of liquids frequently 


added and withdrawn from 6000-pound capacity tank mounted mostly 
below floor level 


THE SOLUTION Three-point tank mounting on two Emery Flexure 
Pivots and one Emery EC-30 Load Cell. The dial of the 16-inch direct- 
reading Emery Load Indicator is calibrated to indicate precise net con- 
tent of tank 

P. S. Emery Response valve between load cell and indicator elimin- 
ates hydraulic surge permits use of recorder or controller in addition 
to indicator in any Emery installation, at any distance 


ADDITIONAL ADVANTAGES 


LOW COST Emery Force Measurement Systems are lowest in initial 
cost, operation cost, and require no maintenance. 


WIDE RANGE Stock sizes available for precision measurement of one 
to 100,000 Ib. Special sizes, up to 10,000,000 Ib 


CONTROLLED RESPONSE Simple valve adjustment (even after 
installation) can delay inherently fast response to give readings in load 
fluctuation or provide steady readings of mean value of vibrating loads 


PNEUMATIC LOAD CELLS with typical Emery precision and sim- 
plicity are also available for smaller loads 


WHY NOT let Emery Engineers help you with your force measure- 
ment problem? Fill out the coupon TODAY, whether you need informa- 
tion on Weighing Brake Testing Torque and Torsion Measure- 
ments Cable, Chain, and Rope Testing Strength of Materials and 
Structures Jet Engine Thrust Towing and Traction Tests or 
some unusual problem of your own 


THE A. H. EMERY CO. 
New Canaan 4, Conn. Telephone New Canaan 9-9595 
PRECISION SINCE 1872 


THE A. H. EMERY CO. NEW CANAAN 4, CONNECTICUT 
Please send literature on Hydraulic Weighing ( 


Pneumatic Weighing ( 


Our problem is sane 


Max. load— —_.. % Accuracy required 


Max 


permitted response time lag ____ 
NAME ses 
POSITION 
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Students Enter Industry 


continued 


ROBERT F. KARCHER (Purdue Uni- 
versity °51) is with GMC's Allison 
Division, Indianapolis, Ind., as an engi- 
neer in training. 


MARIO LaFORGE ‘(Purdue University 
51) is now a field service engineer for 
Sperry Gyroscope Co., Great Neck 
Long Island, N. Y 


WILLIAM A. KUHN, JR. (Wayne Uni- 
versity '51) is with Glenn H. Howell 
consulting engineer in Detroit, as staff 
engineer 


RICHARD A. MENGELKAMP (Univer- 
sity of Colorado °51) is with the re- 
search laboratory of Phillips Petroleum 
Co., Bartlesville, Okla., as a mechanical 
engineer 


G. M. RAULINS (‘A and M College of 
Texas ‘51) is a mechanical enginee: 
for Brown Oil Tools, Inc., Houston, 
Texas 


DONALD A. KILMER (United States 
Naval Academy ‘'51) is now a Navy 
ensign and is ammunition officer 
aboard the U. S. S. Juneau 


IVAN W. SCHMITT (‘A and M College 
of Texas °51) is a field engineer fo! 
A. J. Boynton and Co., Chicago, Il 


SAMUEL R. KERR (West Coast Uni- 
versity °51) has joined Stone and 
Smith, Inc., Los Angeles, Calif 


CHARLES A. BUTLER (Bradley Uni- 
versity 51) has joined North American 
Aviation Co., Inc., Los Angeles, as a 
draftsman 


DONALD E. CAIN (University of Illi- 
nois 51) is now with the engineering 
department of Caterpillar Tractor Co 
Peoria, Il 


ROBERT R. CHRISTY ‘San Diego 
State College 51) is a mechanical engi- 
neer for the U. S. Navy Electronics 
Laboratory in San Diego, Calif 


VICTOR 8S. COCHOFF (‘Ohio State 
University 51) is with Chrysler Corp 
Detroit, as a laboratory engineer 


JOHN COCKBURN 
nautical Institute °'51) 
with Northrop Aircraft, 
thorne, Calif 


Northrop Aero- 
is a draftsman 
Inc., Haw- 


GEORGE A. COSLETT (McGill Uni- 
versity '51) is with John Spotton Co 
Toronto, Ont., as a sales enginee! 


JOHN J. ITALIANE (Illinois Institute 
of Technology ‘51) has joined Boeing 
Airplane Co., Seattle, Wash 


ALAN BRODER (University of 
Southern California '50) has completed 


Continued on page 134 
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| 
“DETROIT” Universal Joints... | 





...40 Years of Leadership in Quality 


“DETROIT” Universal Joints, backed by 40 years of 
specialized experience and 50,000,000 installa- 
tions, are the leader in their field. Successful products 
—those incorporating basic improvements and 
manufactured to rigid standards of quality—must 
expect imitation. “DETROIT” Universal Joints have 
been imitated, but never duplicated. 


DETROIT .2.—«- + 


ERAS S71! 


UNIVERSAL JOINTS PH 
UNIVERSAL PRODUCTS COMPANY, Inc., Dearborn, Michigan 





selected for Quality 
and Dependability 


Products bearing these familiar 
trademarks have all established 
enviable reputations for quality and 
dependability. And to guard product 
reputations, these manufacturers 
continue to specify castings by National 


—one of the Nation's largest founders. 


QUALITY GEARS 


Ain 
a Pia = a we. 08 ms 


commen 4AANRAGTADNE CO-_o 


National's unparalleled experience in producing 


malleable, heat-treated malleable, and steel castings 


is at your disposal. Sales offices and engineering facilities 


are located at all five strategically located plants. 
A ombs 
PLANTS LOCATED IN Sharon, Pa., Cleveland 6, Ohio, 
Indianapolis 6, ind., Melrose Park, lll, and Chicago 50, Ill. 
SEE A 16mm technicolor film. Narrated by 
Edwin C. Hill, 


malleable iron is made... 


this 27-minute film tells how 
tested... 

used . . . how its production economy, 
ductility, machinability, toughness 
will give you a better finished j ~~ 
product. Available LLY Jaba\t 
for group showings. 7 


fom TeansrosTanonw 


ATIONAL MALLEABLE and STEEL CASTINGS COMPANY: a 


) shes . 
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Students Enter Industry 


continued 


graduate work at Stanford University 
and is now with Sperry Gyroscope Co., 
Great Neck, Long Island, N. Y 


ROBERT C. ALLEN (‘Cornell Univer- 
sity 50) received his master’s degree 
from Stanford University in 1951 and 
has joined Marquardt Aircraft Co., 
Van Nuys, Calif., as combustion engi- 
neer 


WILLIAM L. ADKINS (Bradley Uni- 
versity '51) is now with Ross Tool and 
Gear Co., Lafayette, Ind. 


JAMES R. HEAD ‘(Oklahoma A and M 
College '51) is with Exline Engineering 
Co., Tulsa, Okla., as a mechanical engi- 
neer, while attending the law school of 
Tulsa University at night. 


G. WAYNE HAWK (Purdue University 
51) is a second lieutenant in the U. S. 
Air Force, stationed at Arnold Engi- 
neering Development Center, Tulla- 
homa, Tenn. 


ROBERT E. HAVEN ‘(New York Uni- 
versity 51) is an engineering draftsman 
for Sikorsky Aircraft, Bridgeport, Conn. 


ARTHUR H. HANSON (University of 
Florida '51) is an Air Force second 
lieutenant, stationed at Keesler Air 
Force Base, Miss. 


DONALD D. MacKENZIE (Illinois In- 
stitute of Technology '51) has joined 
Chicago Metal Hose Corp., Elgin, Il., 
as junior development engineer. 


CLIFFORD E. VELTE (Tri-State 
College ‘51) is assistant time study 
engineer for the spark plug division of 
Electric Auto-Lite Co., Fostoria, Ohio. 


JOSEPH J. LUTZ (Tlinois Institute of 
Technology °‘51) is now in the U. S 
Army 


JOSEPH F. DOBRONSKI (Northrop 
Aeronautical Institute '51) is a techni- 
cal anaylst in the flight test depart- 
ment of McDonnell Aircraft Corp., St 
Louis, Mo 


DONALD H. LOVE (‘San Diego State 
College '51) is with Consolidated Vultee 
Aircraft Corp., San Diego, Calif., as a 
junior engineer 


GEORGE N. LOUNSBERY ‘Lawrence 
Institute of Technology '51) has joined 
GMC’s Fisher Body Division as design 
engineer 


JOSEPH V. BUSSONE (Bradley Uni- 
versity °51) is with the aircraft gas 
turbine division of General Electric Co 
in Lockland, Ohio, as a test engineer. 


ROBERT P. LOTRECK (University of 
Continued on page 136 
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Eaton Rotor Pumps 
with How-Control 


Where space is at a premium, the Eaton high-speed power unit 


provides the advantage of small, compact design. As a pioneer in the 
development of pumps with flow control for hydraulic power steering, 
the Eaton Pump Division offers unequalled facilities in both design 
and production. If you are considering power steering, there are 
distinct benefits in permitting our engineers to work with yours in 


the early design stages. 
EATON MANUFACTURING COMPANY 
GENERAL OFFICES: CLEVELAND, OHIO 


Fump Division . 9771 French Road . Detroit 13, Michigan 
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IN SAVINGS! 
Siandatd 


X-WASHERS 


Save PRODUCTION Time, 
Costs and Failures! 


@ Here's the answer to many a design engineer's prayer 
for the right fastener. You can see with a glance at the 
diagram below how quickly and easily Standard 
X-Washers clinch to a positive, 360° closure—how they 
can be removed just as simply when servicing is required. 

Design savings into your products, too... “design in” 
Standard X-Washers and you reduce production time, 
costs and costly failures! 


— 


APPLYING 


. 360° ENCLOSURE 


EASY TO_APPLY—EASY TO 
REMOVE FOR SERVICING 


Grooved pins available for all sizes of STANDARD X-WASHERS .. . parallel 
or headed type pins made to specifications. Send print for prompt quotation. 


STAN yy Locknut and Lockwasher, Inc 
510 N CAPITOL AVE + INDIANAPOLIS 4 INE 


Students Enter Industry 


continued 


Massachusetts '51) is junior design 
assistant for Pratt and Whitney Air- 
craft Division of United Aircraft Corp., 
East Hartford, Conn. 


PETER P. DZURIK (Fenn College '51) 
is in training with Westinghouse Elec- 
tric Co., East Pittsburgh, Pa. 


ROBERT L. LILES ‘(Oklahoma A and 
M College '51) is in the U. S. Air Force 
with the Aeronautical Standards Group 
in the Pentagon Building, Washington 
D. C 


DWIGHT C. BUTSON (University of 
Colorado ’51) has joined Consolidated 
Vultee Aircraft Corp., Fort Worth 
Texas, as a junior engineer 


IVAR F. LARSSON (Stevens Institute 
of Technology '51) is a mechanical 
engineer at the New York Naval Ship- 
yard, Brooklyn, N. Y 


ERIC A. NORDQUIST (California 
State Polytechnic College '51) is with 
General Electric Co., Schenectady 
N. Y., as a test engineer. 


HARLOWE R. LANGE (University of 
Wisconsin '51) is in the graduate train- 
ing course of Allis-Chalmers Mfg. Co.., 
Milwaukee, Wis. 


EDWARD J. SCHLAFFER (Bradley 
University '51) has joined Caterpillar 
Tractor Co., Peoria, Il. 


THOMAS B. MACAULAY (McGill Uni- 
versity ‘51) is at the full scale test 
plant of A. V. Roe Canada, Ltd., at 
Nobel, Ont., as combustion development 
engineer 


DON W. MORRISON (Indiana Tech- 
nical College °52) is with the Fruco 
Construction Co., St. Louis, Mo., as 
engineer field assistant 


VICTOR H. SCHMIDT (Washington 
State College '51) is now a second 
lieutenant in the U. S. Air Force. He 
is assistant project engineer at Wright 
Air Development Center, Dayton, Ohio 


RICHARD J. EISENACH (University 
of Illinois 51) is with Standard Oil 
Co. (Indiana), Whiting, Ind., as in- 
spection engineer 


PETER W. DWYER (‘Case Institute 
of Technology '51) has joined General 
Electric Co., Schenectady, N. Y., as 
test engineer 


ARTHUR C. DURSON (California 
State Polytechnic College °51) is a 
junior engineer with Consolidated 
Vultee Aircraft Co., San Diego, Calif 


ERNEST R. DUNSTON (University of 
Washington '51) is a civilian employee 
of the Navy at Pearl Harbor Naval 
Shipyard, Honolulu, T. H 
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ALL-METAL 
VELVETOUCH 


Wherever operating conditions are extremely severe, and dependable 
clutch and brake performance of major importance . . . that’s where 
cost-conscious engineers specify Velvetouch. Because all-metal 
Velvetouch clutch plates, facings and brake linings are designed for 
heavy duty use! They last longer ... won't glaze like asbestos... 
require fewer adjustments . . . deliver a uniform friction action. And 
by merely changing the proportions of the powdered metals used in 
making Velvetouch . . . a friction surface can be developed to meet 
your individual requirements. Let us help you. Either contact our nearest 
branch...or write The $. K. Wellman Co.,1374 E. 51st St., Cleveland 3, Ohio 


THE S. K. WELLMAN CO. WAREHOUSING CENTERS 


ATLANTA.—119 14th St.. N_E LOS ANGELES 1110 S. Hope TORONTO, ONTARIO 
Atianta 5, Georgia Street, Los Angeles 15, Calif TheS.K.WelimanCo.of Canada. 
Ltd., 2839 Duff 
CHICAGO — 1500 South West- PHILADELPHIA — 1545 West ” e or - 
ern Ave., Chicago 8, Illinois Belfield Ave., Philadeiphia,Pa EXPORT DEPARTMENT 


CLEVELAND—1392 East Sist | PORTLAND—636 N. W. 16th 8 So. Michigan Ave. 
St., Cleveland 3, Ohio Ave., Portland 8, Oregon Chicago 3, Ill., U. S.A 
WASHINGTON OFFICE 
DALLAS — 3407 Main Street, SAN FRANCISCO —424 nt 1101 Vermont Ave. N. W 
Dallas 1, Texas Street, San Francisco 7, Calif. Washington 5, D. C 
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CRITICAL MATERIALS 


WE rare 
PERFORMANCE WITH 
CARBON and GRAPHITE! 


MOLDS AND DIES 


New Members Qualified 


These applicants qualified for ad- 
mission to the Society between July 
10, 19 and August 10, 1952. Grades 
of membership are: (M) Member; (A) 
Associate; ‘J) Junior (SM) Service 
Member; (FM) Foreign Member 


Atlanta Group 


L. T. Daughtridge, Jr. ‘J), Capt 
Daniel Vance (SM) 


Buffalo Section 


Paul L. Graney ‘J), William Morri- 
son Pitcher (M), Robert P. Rogers (A), 
John G. Vonhold, Jr. (J) 


Central Illinois Section 
Roy Thomas Paluska (J) 


Chicago Section 


Christ P. Bozos (J), Charles R. Car- 
michael (J), Edmund B. Cleavenger 
(A), George E. Coxon (M), Rune L 
Evaldson (M), Maxwell F. Frankel 
M?), Kenneth G. Peterson ‘A? 


Cincinnati Section 
Neil Burgess (M) 


Cleveland Section 


Lawrence G. Barrett (J), Joseph R 
Brazaitis (A), E. Allen Breitinger (M) 
Henry William Brock ‘(M), Norman A 
Cross (M), George D. Dolch, Jr , 
Robert Thomas Mills (J), William L 
Myers (A), Frank J. Opatrny (J) 
Paul Twohig (A), Daniel Harry Weed 
(A) 


Colorado Group 
Guy Arthur Bigelow, Jr. ‘J) 


Detroit Section 

Charles B. Buker ‘(M), Robert L 
Cave ‘J)}, John Chimko (M), Albert 
L. Coburn (J), William E. Day ‘M 
Herman A. Dobson (M), Charles W 
Elder (A), Albert E. Feliksa (J), H. M 
Gadebusch (M), David Y. Gardiner 
(M), Alfred S. Greif (M), Harris F 
Grether (J), George E. Herrman (M), 
Robert E. Kidder ‘A), Herman G 
Klemm ‘(M), Joseph M. Ladd (J), O 
C. Leighty ‘A), Ray L. List ‘(M) 
Lyman M. Miller (M), Richard Owen 
Rauff (J), Charles H. Rese (A), Harvey 
Hershel Resnick (J), Robert B. Rhoads 
(J), William A. Ryan (J), Franklin A 
Sawyer (M), Harry M. Seubert, Jr. (J) 
Gerhard P. Stegemann (M), Albert A 
Thornbrough (A), Kurt W. von Gruben 
(M), Charles H. Warner (M), R. J 
Wrobbel ‘A), Arthur Aloysius Zakens 
(M), Clarence R. Zimmer (A) 


Dayton Section 
Lee T. Bebout (A) 


Hawaii Section 
James Gonzales (A), Hamilton Ag- 
new Mather, Jr. (A) 
Indiana Section 
Ralph W. Donley ‘M), Gordon J 
Continued on page 140 
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for 
Airplanes 


The | 
Correct | 


JOINT 
for 
Every 
Industry | 


Crawler 
Tractors 


Application) epi 


MECHANICS 
Farm Roller Bea UMG 


er UNIVERSAL 
JOINTS 


For Cors, Trucks, Tractors, Form implements 
Road Machinery, industrial Equipment, Aircraft 


Helicopters 
We make only Roller Bearing universal 


joints. Sizes range from 200 to 50,000 


for foot pounds torque, with a wide 
Construction 


Sebisieent variety of end fittings and shaft 


arrangements. Practical design, close- 

= machining and controlled- 
4 
| 
7 


grain metals assure smooth running 
a 


Machines joints and long, trouble-free service. For 


information about MECHANICS Roller 
Bearing UNIVERSAL JOINTS, write— 


for 
Mining 
Machinery 


| MECHANICS 
UNIVERSAL JOINT 
DIVISION 


Borg-Warner 


Material 
Handling 
Equipment 

2022 Harrison Ave., Rockford, Iii. 


SAE JOURNAL, SEPTEMBER, 1952 139 





Metropolitan Section 

iti Alfred R. Bideaux (M), John An- 
New Members Qualified thony Conlin, Jr. (M), Perry B. Fina 
(M), Arthur W. Lewand (A), Col 
Cesar Paradelo Malcolm (FM), Sidney 
B. Schulman (M), Frank J. Shanaberg 
Fairbanks (M), Charles F. Lamm (A), (A), John R. Smyth (M) 
H. G. Trainer, Jr. (J), Robert P. Zun- 
del (J) 


continued 


Mid-Continent Section 


Marion L. Ball ‘J) 
Kansas City Section 
Frank E. Busch (M), Frank J. Danzo ™‘é-Michigan Section 
(A), Samuel Melo (A), Edward A. Nida Carl H. Jarema (J), David F. Manz 
(M), Norbert S. O'Neill (A) (J), Harold F. Schattenberg (J) 


Talk to WAUSAU about bi-metallic 


VALVE SEAT INSERTS 


Greater strength to withstand higher impacts 
faster transfer of heat—better resistance 
to corrosion, these are the characteristics of 
bi-metallic valve seat inserts which have so 
importantly increased valve life. Our position 
as a leading producer of bi-metallic valve seat 
inserts rests upon our many years of specialized 
metallurgical and production experience. Save 
time and money—consult us. Wausau Motor Parts 
Company, 2200 Harrison Street, Wausau, Wisconsin. 


Milwaukee Section 

L. J. Grauel (M), D. Roger Neeld 
(M), Edward J. Reinelt ‘M), Edward 
Rosen (A), Thomas B. Wakeland (J 
John L. Zimmerer ‘J) 
Mohawk-Hudson Group 


Richard K. McCoy (J) 


Montreal Section 
Maurice J. Bourgault ‘A) 


New England Section 

Stanley H. Melby (A), Charles C 
Piantadosi (SM) 
Northern California Section 

Fred H. Dodson (M), Ronald C 
Gehrke (A), Galen Miller (A), Dr 
Vanderveer Voorhees (M) 
Oregon Section 

Lawrence G. Froehlich (A) 


Philadelphia Section 

Joseph R. Clana ‘(M), Donald K 
Marsh (A), A. E. Prichard (A), Theo- 
dore R. Walter ‘A) 
Pittsburgh Section 

Clay H. Aubel (M), Lester A. Carl 
son, Jr. (M) 
St. Louis Section 

Robert William Boehlow ‘(M), John 
Jones, Jr. (J), Robert E. Kennel (M) 
Jack M. White (J) 
San Diego Section 

Eugene Kerr Fisher (FM), Robert 
S. Winter (M) 
Southern California Section 

Donald E. Goodell (A), Leonard F 
Griffith (M), Clyde B. Jones (M) 
Syracuse Section 

R. E. Breen (J), Sam Pollack (J) 


Texas Section 

William J. Bradley (J), W. R. Adams 
(A), Robert Elwyn Fariss (M) 
Twin City Section 

Donald D. Hornbeck (J), Earl Lewis 
Sisson (M) 
Virginia Section 

Virgil D. Arthur (A) 


Washington Section 

William T. Creson ‘J), Roy E. Jor- 
gensen (M) 
Western Michigan Section 

Glen L. Chambers (A), Gay Woods 
Duvall (A), Carlton E. Messner (M) 
Williamsport Group 

Bernard L. Sharon (M) 


Outside of Section Territory 


Alex A. Allie (M), Ellwood E. Ballert 
(A), Malvin Wayne Beech ‘(M), Leland 
D. Chamness (J), Wilson J. Dalzell 

Continued on page 141 
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New Members Qualified 


continued 


(M), Joseph A. Garratt (M), Arthur 
Green (M), Quinten A. Hansen (M), 
Houston N. Irvine (M), James P. Jolly 
(A), Everett Knapp (A), Robert C 
Somers (J), James D. Walters (A) 
Foreign 

Ernest James W. N. Cooper (J), 
United Kingdom; Andrew Kemp (FM), 


England; Jean Marcou (FM), France; 
Seiichiro Watanabe (FM), Japan 


Applications Received 


The applications for membership 
received between July 10, 1952 and 
August 10, 1952 are listed below 


British Columbia Section 
Martin Frank McCann 


Central IMinois Section 


Eugene Edward Harvey 


Canadian Section 
Arthur Frederick 
Seignue! 


Hailey, Bernard 


Chicago Section 


Roy Donald Anderson, Walter F. 
Craig, Jr., Leon R. Henry, Jr., Edmund 
Jedrzykowski, Lester B. Perkins, Rich- 
ard B. Press, Richard J. Smith, Robert 
G. Stubbs, Leslie S. Tutty 


Cincinnati Section 


Joseph V. Bussone, Michael Field 


Cleveland Section 

Richard G. Beck, William R. Harvey, 
Donald W. Hoenig, J. Fred Krueck, 
James Haswell Lansing, Charles H 
Shelton 


Dayton Section 
George W 
rock 


Jackson, Walter J. Shar- 


Detroit Section 


Harold V Dante Balagna, 
John D. Bartholomew, Douglas H. 
Betts, George Albert Bigham, Victor 
S. Cochoff, Gerald Wood Colby, Paul 
M. Corp, Fred Robert Dietrich, Joseph 
Silverman Dykes, Charles A. Freeman, 
Jr., Robert C. Gatzke, Paul M. Gilles- 
pie, Herbert J. Hannigan, R. S. Harper, 
Harold P. Henning, Raymond C. John- 
son, Elmer E. W. Kaepp, Richard 


Atnip, 


Kramer Kepple, Henry James Kozicki, } 


William A. Kuhn, Jr., Harry A. Mackie, 
George S. Marshall, Thomas N. Mc- 
Vetty, Herbert H. Mitson, Jr., Elmer 
Roy Moore, Chase Morsey, Jr., Lorne 
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Frederick Nedvidek, George J. New- 


man, Harold L. Prescott, F 


Jack J. K. Vandenberghe, Lorance L 
Watson, Joseph Ford White, Frank K 
Young 


Hawaii Section 
Everett Windfrey Keen 


Indiana Section 

Henry O. Becker, Charles V. Gagen, 
Robert P. Moore, Audron Douglas Up- 
dyke. 


C. Reith, 
George W. Schulz, Ralph E. Schwind, 


Kansas City Section 


John W. Burke, William F 
Stuart M. Reed, E. D. Rollert 


Purcell 


Metropolitan Section 

Paul C. Boyd, Manning Harde: 
Dandridge, Fred Allen Heinze, Walte: 
J. Rose, Stephen V. Smith, Charles A 
Weisel, Dale E. Woomert 


Mid-Continent Section 
William R. Bohannan, Leonard C 
Price, Jr., George Charles Wilson 
Continued on page 142 


Pioneer in Transmission 


PISTON RINGS 


Transmission piston rings posed new problems in 
joint construction, tolerances, tensions. Our ; 
thirty years experience in general piston ring design 
and production enabled us to solve these problems 
and quickly achieve our present position of 
leadership in transmission piston rings. Whatever 
your piston ring problem, bring it to us to save 
* vour time and money. Wausau Motor Parts 


Company, 


2200 Harrison Street, Wausau, Wisconsin. 





for exacting 
requirements 


Pierce Production Facilities 
Can be Valuable to You 


The Pierce-built precision instrument, shown above, 
regulates the flow of fuel to combustion chambers 
in America's finest turbojet aircraft engines. 

It is a sensitive, compact, centrifugal-hydraulic 
control system with valve tolerances as close 
as 1/30,000th of an inch. Performance requirements 
demand flawless workmanship and quality 
control of the highest order. 

Pierce facilities and experience are available 
to you... in the manufacture of high production 
small mechanical assemblies (machine work 
and assembly) . . . precision machining of mechanism 
castings .. . and fabrication of small stamped 
parts and assemblies. 


Your inquiry will receive immediate attention. 
Write to Chief Preduction Engineer, 


the DUE RCE 


GOVERNOR co., Inc. Bex 1000, Anderson, Indiana 


“WORLD'S MOST EXPERIENCED GOVERNOR MANUFACTURER” 


Applications Received 


continued 


Milwaukee Section 


Kenneth Charles Adams, Jr., Eric D 
Bonow, A. L. Kreul, Paul C. Mortenson, 
Eugene K. Simonsen, Francis H. Ten- 
nis 


Montreal Section 


Howard Joseph Bourque, Richard 
Hamilton Guthrie, Frank G. Vann. 


New England Section 


Arnold B. Christiansen, Jr., Nguyen 
Van Le 


Northern California Section 


James B. Edwards, John M. Smith 
John C. Taber 


Northwest Section 


S. M. Baunsgard, Floyd Charles 
Layton, Gordon C. Olson, Walter B 
Smith, Ugo Volpi 


Pittsburgh Section 


William Warren Barnes, Jr., Mal- 
colm Faulkner Judkins 


St. Louis Section 
Forrest G. Wilson 


San Diego Section 


Arthur C. Durson, Jack M. Palmer 
James LeRoy Phipps, William H. Whit- 
ley, James R. Woodward 


Southern California Section 


Lt. Col. Harry N. Bailey, Bartrem 
Grenfell Doupe, Robert M. Garrett, 
Richard I. Himmelberger, Charles F 
Hoppe, Jr., Harold P. Johnson, Arthur 
J. Rothenberg, James H. Ryder, Harold 
R. Swanton, William Robert Walker 


Southern New England Section 
Ernest J. Willson 


Syracuse Section 
Lloyd L. McArthur 


Texas Section 


George Robert Perryman, Robert L 
Pons 


Twin City Section 
Kenneth F. Potter 


Washington Section 
Lt. Col. Alfred S. Williamson 


Western Michigan Section 
Earle J. Seward. 


Outside of Section Territory 


Detrick Cooter, Thomas O. Kuivinen, 
William Henry Mueller, Kenneth W. 
Parsons, Victor E. Swenson. 


Foreign 
- 


Abdul Fattah K. Kaddou, Iraq; Al- 
bert Arthur Losch, Australia. 
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THE BENDIX-WESTINGHOUSE 
COMPRESSOR—heart of the air 
brake system — performance 
proven over more miles on more 
installations than any other com- 
pressor available! 
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choice for the biggest 


the logical choice 


eeee eeeeveece 


for your trucks and buses 


Why not take a tip for your brake specifications from the men who operate the 
rugged off-the-road giants. They'll tell you it takes stopping power and per- 
formance-plus to provide perfect braking control for nearly 70 tons of solid 
rock and steel, defying gravity up grade and down under the very toughest of 
operating conditions. Ask them whot brakes they choose for this tremendous task 
and time after time you'll get the same answer—Bendix-Westinghouse. That's 
because these mighty brakes, built by the industry's most experienced manufacturer, 
pay off with the safest, surest, most dependable braking action and 
longest service life in the business. And these are factors that mean reliable, 
economical performance on any trucking or transit job—from the roughest to 
the most routine. That's why, no matter what type trucks or 

buses you manufacture, you'll give your customers the most 

in safety, as well as savings by specifying Bendix- 


Westinghouse —the world's most tried and trusted air brakes. 


BENDIX-WESTINGHOUSE 
AUTOMOTIVE AIR BRAKE COMPANY 
ELYRIA, OHIO BERKELEY, CALIF. 
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—The-SOFT Acting Clutc 
—-with-the 


" SURE GRIP... . 


... Like a hand of steel in a velvet glove 


LIPE 


MULTI-LEVER 


CLUTCH 


Lipe’s soft engagement, positive grip 
Multi-Lever Clutch never needs babying. 
It engages smoothly—without grab, shock 
or jerk. All parts of the pressure plate 
touch at the same instant with the same 


The hand of steel in the Lipe 
Clutch hes 20 fingers that 
equalize the pressure of a single 
spring—assuring softer engage- 


ment and a positive grip. 


Write for Service Manual and complete : 7 ‘ 
pressure. There’s no cocking—no point of 


high slippage and spot burning. 


data on genuine Lipe parts—stocked in 
principal cities. 
Result: More mileage between tear-downs. 


Lipe - ROLLWAY CORPORATION 


Manufacturers of Automotive Clutches and Machine Tools 


Syracuse 1, N. Y. 


Cae 
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You wouldn't buy a truck — 
today with solid tires! 


Why buy any truck without 
_ Appi axle gearing? 


When you buy a truck, you want one that not 
only looks modern but is modern—all the 
way through! That's why it’s so important to 
make sure that every truck you buy has 
Timken-Detroit Axles with Hypoid Gearing. 
Designed and built to stand today’s rugged 
work loads, dependable Hypoid Gearing is 
tried and proved by billions of ton-miles of 
operation. Even more important, Hypoid 
Gearing is a valuable aid in ting p 
adds miles to the life of your trucks at lower 
maintenance costs. 
The next time you buy trucks, GO MODERN— 
GB 0 GO HyYPOID! Specify Timken-Detroit Axles 


mam. ii 
Pe rs A TIMKEN 
a Apo! eae 


per unit of contact area. 
Teeque-cmasmining cnpecity ts A PRODUCT OF THE TIMKEN-DETROIT AXLE COMPANY 


increased. Slower gear ratios are aL GL 
practical without loss of strength. 


Only Timken-Detroit offers Hypoid Gearing in all three types of final drives 
. single-reduction, double-reduction, and two-speed double-reduction 
...ina complete range of capacities. 





From this great plant come 
the world’s finest trailer axles! 


Before any trailer axle is put into production at Timken- 
Detroit's Kenton plant, months—and even years—are spent 
in designing, developing and testing. Shown above is just @ 
portion of Timken-Detroit's engineering department. 


WORLD'S LARGEST MANUFACTURER OF 
AXLES FOR TRUCKS, BUSES AND TRAILERS 


PLANTS AT: 
Detroit and Jackson, Mich. e Oshkosh, Wis. @ Utica, N. Y. 
Ashtabula, Kenton and Newark, Ohio e Newcastle, Pa. 


Trailer axles are important at The Timken-Detroit Axle Com- 
pany! That's why this great Timken-Detroit plant is devoted 
to developing and producing the finest trailer axles on the road. 
Located at Kenton, Ohio, this modern plant is completely 
equipped to mass-produce trailer axles of every capacity. It is 
staffed by highly trained technicians who have at their finger- 
tips the vast engineering and research facilities of The Timken- 
Detroit Axle Company. Even more important, these fully 
qualified specialists can draw upon more than 40 years of 
Timken-Detroit experience in building axles for trucks, buses 
and trailers. Yes, just as they do with driving axles, so too, does 
Timken-Detroit point the way to finer trailer axles, 


TIM bad 
ry 3 


A PRODUCT OF THE TIMKEN-DETROIT AXLE COMPANY 
ate Pee] 
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WALDES TRUARC TRIANGULAR RETAINERS REPLACE NUTS... 
CUT MATERIAL AND ASSEMBLY COSTS 52% 


OLD WAY ~Tie rod for thermal tubes required threading at both ends, 
@ jam nut at top, a drilled and topped cast iron tube-rest at bottom. 
Assembly was slow, costly. 


When the Grinnell Co., Providence, R. |, redesigned their 
Thermolier Unit Heater to include Waldes Truarc Retaining 
Rings, they were able to cut down on scarce raw material... 
eliminate the many machine operations entailed in nut fasten- 
ing—for a savings of 261¢ per unit! Truarc Triangular Retain- 
ers are self-locking... have unusually high thrust capacity... 
can be applied at high speed by unskilled labor. 

Re-design with precision engineered Truarc Rings and you 
too will cut costs. Wherever you use machined shoulders, bolts, 
snap rings, cotter pins, there's a Waldes Truarc Retaining 
Ring designed to hold parts together better, with a never- 
failing grip. Quick, easy to assemble and discssemble, 

Find out what Truarc Rings can do for you, Send your 
blueprints to Waldes Truarc engineers for individual attention, 
without obligation. 


NEW WAY —Truare Retainers (triangular type) simply push into position 
ot both ends of rod...hold securely without grooves, threads, or nuts. 
Assembly is inexpensive, speedy! 


WALDES TRUARC RINGS MADE THESE 
SAVINGS POSSIBLE... 


OLD WAY 
Parts: Cost Per Unit 


tube rest, threaded 
rod, jam nut 


NEW WAY 
Parts: Cost Per Unit 


plain rod, 


$.306 2 Truarc Rings $.060 


-202 -183 
$.508 $.243 
TOTAL SAVINGS PER UNIT WITH TRUARC RINGS $.265 


Assembly Assembly 


SEE THE WALDES TRUARC EXHIBIT. | RE SHOW, GRAND CENTRAL 
PALACE, N.Y. C., MARCH 3 through 6th. Booths 358 & 359*ASTE SHOW, 
CHICAGO AMPHITHEATRE, MARCH 17 through 21st. Booth 751 


For precision internal grooving and undercutting ...Waldes Grooving Tool. 


SEND FOR NEW BULLETINS > 
WALDES 


=) THOUARE 


REG, U.S. PAT. OFF. 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY YE OR MORE OF THE FOLLOWING 
U.S. PATENTS: 2.902.047; 2.962.048; 2.416. O52; 2.420.021; 2.426.341; 2.4989, 705: 2.441. 846; 2.455 165 


2.403.300; 2.463.363; 2.487.602; 2.487.603; 2.491.306; 2.509.001 AND OTHER PATENTS PENDING 
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Waldes Kohinoor, Inc., 47-16 Austel Place, L. 1. C. 1, N. Y. 


Please send engineering specifications and data on Waldes 
Truarc Retaining Ring types checked below. 


D Bulletin #5 Self-locking ring types SA 094 


D Bulletin #6 Ring types for taking up end-play 

CO Bulletin #7 Ring types for radial assembly 

O Bulletin #8 Basic type rings 

0 Send me information about the Waldes Grooving Tool. 
Name 

Title 

Company 

Business Address 


City Zone. State. 5678 


Lembanutansetnptenendnesendésubennehumel 
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Internally Clean... 
—a Accurately Rated 


Getting rid of non-metallic inclusions is probably the 
toughest job that confronts any manufacturer of high-grade 
bearing steels. At Bethlehem we are able to hold inclusions to 
the minimum by using modern melting methods combined with 
rigid metallurgical control. And we test every heat at the critical 
stages of production. As a result of this painstaking care, Beth- 
lehem bearing steels can meet the stringent requirements of the 
anti-friction bearing industry 

But just as important as our ability to turn out sound steel 
is oul ability to rate or evaluate every heat according to the 
customers’ standards. These standards often vary according to 
the sizes and bearing components to be manufactured 

Preliminary tests for inclusion ratings are taken by our mill 
technicians as soon as the billets are rolled The extent and 
coverage of this examination is governed by the end use of the 
finished bearing 

Obviously, any final inspection rating which will be com- 
parative can be realized only where there is a complete under- 
standing between our metallurgists and the customer. Whether 
you use the 52100 types or low-carbon alloy carburized grades, 
we will be glad to give you further information on methods of 


rating, as well as analyses and properties. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Stee! Corporation. Export Distributor: Bethlehem Steel Export Corporation 


y 


BETHLEHEM < ///// /STEELS 


ww 
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CENTER ARM STEER 


f, o 
- & 8 8 S 
PARALLELOGRAM LINKAGE 
Solid Center Link 
PARALLELOGRAM LINKAGE \\ ges 
f Center Link Ahead of Axle \ ‘ 
iG ee HALTENBERGER LINKAGE 
Ss | 


ZL 


Be 


LONG-SHORT ARM LINKAGE 


e 


=> 


E> 
Ke_/ 


e 


ce 


tee 


<K 


#}-- 
HALTENBERGER LINKAGE | 


» 
Ahead of Axle 


“xg 
j d 5 


ves 


CROSS STEER 


| 


ES 
DD SED 


STEERING LINKAGE must be developed to 
meet the requirements of many different car designs. , 
Thompson’s “steering engineers” have worked 8 re 
closely with car builders for over 35 years to im- = 
prove steering. 
With the accent on easy ane - design ad- HALTENBERGER LINKAGE 
vances, road speed and increased loads on suspen- 
sion and linkage; steering linkage units are required Vertical Socket Type 
to provide more strength and accuracy and greater 
freedom of movement at the sockets. 
Improvements in modern automobiles—reduction 
of space due to front wheel brakes—redistribution of 
car weight by relocation of engines—increased move- 
ment of front wheels due to more efficient suspen- 
sions and precise location of linkage parts with 


relation to high point on the gear—necessitated 

better and far more complicated steering units. [pson Products ‘ Inc. 
Illustrated are 10 of the types of steering linkage 

found on current-model automobiles. They illustrate DETROIT DIVISION 


the variety of items produced by The Detroit Divi- 
sion of Thompson Products. 7881 CONANT AVENUE « DETROIT. MICHIGAN 


¢ 
e 


For consultation on these designs or other 
steering problems, please contact us. 
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as Standard on FORD 
F=7 and F=8 “Heavies” 


In pbuilding “Big Job” trucks that give long, dependable hauling service, Ford engineers 
specify spoke wheels as standard equipment. These sturdy lightweight wheels are made 

to stand the gaff of full pay-load operation. One reason . . . they’re constructed 

of rugged cast steel. Another . . . the spoke design provides better ventilation. . . 

carries off more of the heat that arises from hard-working brake drums. 
¢ Spoke wheels reduce “down time” . . . provide faster tire changes on 
tight schedules . . . assure minimum unsprung weight . . . and cut per 
mile operating costs. Be sure your new Ford F-7 or F-8 is equipped with 


spoke wheels. They’re standard at no premium in price. 


The spoke wheels used by Ford are made by Gunite 
Foundries Corporation . . . a leader in the development 


of superior metals and metal products since 1854. 


GUNITE REAR TRUCK WHEEL 


Ue PW) eo ee 
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BOHN ALUMINUM & BRASS CORPORATION 
GENERAL OFFICES: LAFAYETTE BLDG. © DETROIT 26, MICHIGAN 


FORGINGS * PISTONS + BEARINGS + EXTRUSIONS + CASTINGS 
INGOTS + REFRIGERATION PRODUCTS * AIRCRAFT PARTS 
AUTOMOTIVE REPLACEMENT PARTS 


TELEVISION! 


“American Forum of the Air” Every Sunday on NBC Television 
Consult Your Newspaper for Time and Station 


THE REDS 
hitch hike on 


freedom. 


They want to 
move into the 
driver’s seat 


and steer America 


along a road of 


Socialistic schemes 


toward Communism. 


If you open the 
door to fellow 
travelers today... 
they'll take YOU 


for a ride tomorrow. 





AICKERS 


Aetna 


BEARINGS 


Vickers pumps such as this 
find wide application in 
the hydraulic systems of 
both military and commer- 
cial passenger aircraft. 
Together with Vickers hy- 
draulic motors they avto- 
matically maintain proper 
cabin pressure regardiess 
of varying volume demand 
and engine speed. They 
have numerous other 
opplications in hydraulic 
servo systems, 


UMPS made by Vickers, Incorporated, of Detroit, 

Michigan, are serving with utmost reliability today 
in one of the most grueling applications found anywhere 
in modern aircraft—the hydraulic system. 


This enviable record for dependability started when 
Vickers, to solve a nagging anti-friction problem, 
switched to Aetna bearings. With every other aspect of 
the Vickers pump perfected and thoroughly service 
proven, the addition of Aetna bearings completed the 
picture. Today, Vickers hydraulic pumps are earning new 
laurels for performance with an ever-widening number 
of aircraft makers. For example, one major airline using 
Vickers-equipped planes, flew 304,578 supercharger 
pump hours during 1951 without a single bearing failure. 


Solving difficult bearing problems to help make good 
products better has been one of Aetna’s most intensified 
engineering activities for 36 years. Why not call on 
Aetna the next time YOU have a problem involving 
bearings or precision parts? 


Standard ond Special Ball Thrust AETNA BALL AND ROLLER BEARING COMPANY 


Bearings + Angular Contact Ball 4 c 4 
Bearings + Special Roller Bearings 4600 Schubert Avenue . Chicago 39, lilinois 
* Boll Retainers + Hardened and 


Ground Washers «Sleeves + Bushings In Detroit — Sam_ ‘iT. Keller, 2457 Woodward Avenue 
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Hood lines are lower—visibility for the driver greater 
in many of 1952's fine cars than in any previous models. One 
important reason: the Holley Centri*Flo carburetor. 


The CentrisFlo is the first commercially accepted carburetor ever 
built with the high capacity air cleaner mounted 
over and around it so as to hide the main body. This 


carburetor-air cleaner combination provides minimum overall height © 


and allowed automotive designers to lower hood 
lines— increase visibility for the driver, 
The CentrieFlo is a true concentric carburetor. The fuel lev over 
the centrally located jets is the same regardless of an 
CentrieFlo equipped passenger cars and trucks star 
the steepest grades—won't miss or stall during fa: 
The Centri*Fio is a Holley model 1901. 
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Friction material problem? 


R/M BELONGS IN YOUR PICTURE! 


"STOP-AND-GO” IS OUR BUSINESS! 


Maybe you don’t design and build 
heavy-duty tractors for the construc- 
tion industry . . . but whatever your 
problems in brakes and clutches, you 
can count on RAYBESTOS-MANHATTAN 
for specialized friction materials that 
will perform as well for you as they 
are doing in the toughest construction 
equipment. 

R/M leadership in friction mate- 
rials is traditional in many industries: 
mine machinery, farm equipment, 
machine tools, and office equipment, 
to name a few. And in the automotive 
field you'll find indisputable evidence 
of R/M leadership. The record shows 
that more cars, trucks and buses use 
R/M brake linings, clutch facings, and 


automatic transmission friction parts 
than any other make. 

Your R/M representative is ready 
to help you now. He can work from 
samples, from designs on paper, or 
from figures on horsepower devel- 
oped, combined with desired perform- 
ance characteristics. Behind him stand 
the full facilities of the world’s largest 
maker of friction materials . . . with 
six great plants, their research depart- 
ments, and their testing laboratories. 


The opening of our new Wabash Division, 
Crawfordsville, Ind., provides expanded 
facilities for the manufacture of 


SINTERED METAL FRICTION MATERIALS 


FIRST IN FRICTION 


RAYBESTOS-MANHATTAN, INC. 


EQUIPMENT SALES DIVISION 445 Lake Shore Drive, Chicago 11, Ill. 


Cleveland 14 Los Angeles 11 


Detroit 2 
Manheim, Pa. Passaic, N.J. No. Charleston, $.C. 


Canadian Raybestos Co. itd., Peterborough, Ont. 


Factories: Bridgeport, Conn. 
Crawfordsville, Ind. 


RAYBESTOS-MANHATTAN, INC., Manufacturers of Brake Linings + Brake Blocks + Clutch Facings 


Fan Belts + Radiator Hose + Industrial Rubber Products + Rubber Covered Equipment + Mechanical 
Packings + Asbestos Textiles » Sintered Metal Products + Abrasive and Diamond Wheels + Bowling Balls 
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ground to ground... 


Increasingly important to the nation’s 
defense, guided missile research and de- 
velopment has been a vital project at 
Douglas for more than ten years. 
During this time, Douglas engineers 
have helped develop missiles for both 
Army Ordnance and Navy —for all basic 


Douglas Guided Missiles 


uses. Some to be fired from planes at 
planes . some from planes at surface 
targets... from the ground at aireratt 

. and from the ground at surface tar- 
gets. Douglas has contributed to the 
science of automatic control, guidance 


propulsion, and supersonic aerodynamics 


and has developed automatic com- 
puters needed in guided missile design. 
Development of new guided missiles 
is further evidence of Douglas leader- 
ship, and now that the time to produce 
missiles in quantity has come, Douglas 


manufacturing skill is ready for the job. 


PRODUCTION FOR FREEDOM 
Week of September 7-13 


First in Aviation 
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The Top-Rated 
Original Equipment Bearing 
For Automotive Applications! 


Specified as original equipment by many makers 
of automobiles, trucks and buses—Cadillac, Buick, 
Oldsmobile, G.M.C., Flxible and others—Durex- 
100 engine bearings have a snowballing reputa- 
tion as the desired bearings for original equip- 
ment applications. 


Here's why... 


Durex-100 bearings were specially developed to 
meet the requirements of today’s high-perform- It is firmly bonded mechanically and metal- 
ance engines. Modern-design engines call for a lurgically with a babbitt overlay to give the 
modern-design bearing such as the Durex-100— Durex-100 increased embedability and greater 


The steel-backed middle layer (or matrix) of 
the bearing consists of porous copper-nickel. 


< ; 7 ee resistance to fatigue. The way it is made 
a different bearing . . . an advance-type bearing makes the Durex-100 different in these eight 


. with proved performance. ways: 
Durex-100 bearings are available now. For more 
information on this superior, up-to-date bearing, 
write us. 


Greater resistance to fatigue. 
Increased load capacity. 
Greater conformability. 

Better embedability. 

Stronger bond. 

Greater resistance to scoring. 
Greater resistance to corrosion. 
. More durability. 


MORAINE PRODUCTS 


DIVISION OF GENERAL MOTORS + DAYTON, OHIO 


eSenean a ew= 
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Your 


Sectications 


RINGS... DISCS...BLOCKS...BARS...SHAFTS 
SPINDLES ...HUBS...SPECIAL SHAPES 


Rough Machining 
Heat Treating 


We can supply clean, 
top-quality stainless 
forgings either “as is,” 
or rough machined, 
heat treated, etc. 


Any Allegheny Ludlum 
field representative will 
gladly give you further 
particulars, or write us 
direct, 


ADDRESS DEPT. SA-33 


Desired forgings in the available types 
of stainless and heat-resisting steels 
are produced in a wide range of shapes 
and sizes by our Forging and Casting 
Plant, noted for uniformly consistent 
properties and finish. 

Experienced personnel, complete 
laboratory control facilities, excellent 
equipment and substantial capacity 
combine to assure quality and service. 


OF capt ant AR cl a 


A-L offers assistance in grade selec- 
tion, along with suggestions as to 
finishing and application—remember- 
ing the need for making the supply of 
stainless go farther and be of per- 
manent value to our national produc- 
tive economy. @ Allegheny Ludlum 
Steel Corporation, Forging and Casting 
Division, Wanda & Jarvis Avenues, 
Detroit 20, Michigan. 


You can make it BETTER with 


Allegheny Metal 


wend 3670 
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Deadening decibels in the ’52 FORD 


Have you noticed how much easier it is to carry on a conversa- 
tion in today’s cars? Acoustical engineers have made great 
strides in eliminating noises we used to associate with motoring. 


Sound deadener pads are bonded wherever large metal areas 
tend to amplify sounds. A special 3M adhesive, for example, 
holds sound absorbing glass fiber pads on hood and roof panels. 
These adhesives provide a swift, economical life-time bond, 
and are typical of the specialized compounds 3M supplies to 
the automotive industry. 


Specialized compounding knowledge coupled with on-the-spot 
technical service, has made 3M the foremost supplier of ad- 
hesive products to Ford and others in the automotive industry. 
Why not draw upon this reserve of experience whenever you're 
considering the use of adhesives or sealers? There’s a 3M repre- 
sentative calling in your area regularly. 


See what adhesives can do for you 

Get your copy of our 32-page manual showing typical cost- 

cutting applications, with description and physical properties 

of a wide range of adhesives, coatings, and sealers. Write Dept. ADH ESI , E § ; C QATIN G § 7 § EAL E R § 
99, 411 Piquette Avenue, today! 


MINNESOTA MINING AND MANUFACTURING COMPANY 


ADHESIVES AND COATINGS DIVISION ° 411 PIQUETTE AVE., DETROIT 2, MICH. 
GENERAL OFFICES: ST. PAUL 6 © EXPORT: 270 PARK AVE.,NEW YORK 17 « IN CANADA; LONDON 


BRAND PRESSURE-SENSITIVE AOHESIVE TAPES @ scOTCcH BRAND SOUND RECORDING TAPE © SCOTCHLITE BRAND 
ace _— ~ 


MAKERS OF 


REFLECTIVE SHEETINGS @ 1M ABRASIVE PAPER ANDO CLOTH @ ~ ADHESIVES ANDO COATINGS @ 1” ROOFING GRANULES @ 1” CHEMICALS 
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SENSATIONAL NEW 
PISTON BY ZOLLNER 


Engine Builders, everywhere are heralding the new- 
est accomplishment of Zollner engineers. Now 
pistons can be fitted to less than .001 clearance with 
positive uniformity of skirt bearing under all 
temperatures, The steel tension member incorporates 
in the aluminum piston the same effective expansion 
as the ferrous cylinder itself. The amazing new 
CLEAROMATIC Piston results in a quiet engine, 
with no cold slap, reduced friction, without any 
sacrifice of durability or heat conductivity. We 
suggest an immediate test of these advantages 
for your engine, now. CLEAROMATIC Pistons 
bring the advanced engine performance of tomorrow 
here today! 


The Original Equipment PISTONS 


UNIFORM 
EFFECTIVE SKIRT 
CLEARANCE 
AT ALL 
TEMPERATURES 


Design adaptable to full skirted or 
slipper type pistons for gasoline en- 
gines for every purpose. 


Clearance maintained uniformly at all 
coolant temperatures from 20° below zero 
to 200° F. 


Effective expansion identical with ferrous 
cylinder. 


Steel tension member, with same effective 
expansion as cylinder, maintains uniform 
skirt clearance through entire temperature 
range. 

Normal diametral clearance usually less 
than .001 with uniform skirt bearing. 


Durability and conductivity comparable to 
heavy duty design. 


Sav 
TaN. 
2 


: , 
ie 7 


ZOLLNER MACHINE WORKS + FORT WAYNE, IND. 
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FULL-FLOW 


MICRONIC FILTERS 


V Full-flow rates within practical filter dimensions: 
The famous ‘‘accordion-pleated” Micronic* filter ele- 
ment has up to ten times more filtering area than 


old-style filters 
of space. 


gives high flow rates in a minimum 


V Ultra-micronic filtration: High flow rates are, of 
course, meaningless unless effective filtration is main- 


tained, too. 


Electron micrographs prove that the 


Purolator* Micronic filter stops particles down to 


submicrons— .0000039 in.! 


Vv Maximum dirt storage capacity: The pleated de- 
sign of the Micronic filter element provides many 
times more dirt storage space than old-style filters. 
This important advantage means uniform, efficient 
performance and a lengthy service life. 


v¥ Minimum pressure drop: The Purolator Micronic 
filter element introduces a remarkably small pressure 


drop in the lubricating system . . 
of practical size and simple type. 


. permitting pumps 


¥ Will notremove or absorb additives: With Purolator 
Micronic filtration, you keep all the oil quality you 
pay for. The Micronic filter element will not strip 


additives 
HD and heat-resistant oils. 


Tre advantages of Purolator Full- 
Flow Micronic filtration—wherein al/ 
the oil is filtered each time it 
through the engine—have been dra 
matically demonstrated during the past 
few years, In some instances engine life 


passes 


has been increased 
hours, bearing and ring wear has been 
reduced to almost imperceptible mini 
mums, and engines have been made to 
operate efficiently where air-borne ab 
rasives formerly destroyed them in a 
matter of hours. One after the other, 
leading makers of Diesel and gasoline 


SMa. 


162 


a 


by thousands of 


an important advantage with modern 


*Reg. U.S. Pat. of 


Purolator Micronic Filters in a typical Diesel full-flow installe- 
tion. Although the Purolator Micronic filter elements measure 
only 44 in. by 9 in., each one filters 9 gallons of oil per min- 
vte, giving a total of 27 g.p.m. for the complete filter uni. 


engines and vehicles are adopting full- 
flow lubrication . . . and standardizing 
on Purolator Full-Flow Micronic filters. 
In some fields, manufacturers are find- 
ing that full-flow lubrication is becom- 
ing a necessary feature to maintain a 
competitive sales position. 

Time and again, in impartial tests 
conducted by vehicle and engine manu- 
facturers themselves, Purolator Mi- 
cronic filters have been proved best on 
all counts. . . fineness of filtration, long 
service life, ease of servicing. 
Engineering Department 


Our will 


gladly co-operate in helping you prove — 
in your own way, on your own equip- 
ment—that there is no finer filter made 
than Purolator. Simply write, describing 
your equipment and filter requirements. 


PUROLATOR PRODUCTS, INC. 
Rahway, New Jersey, and Toronto, Ontario, Canada 
Factory Branch Offices: Chicago, Detroit, Los Angeles 


PURDLATOR 
MICRONIC OIL FILTER 


ed i Py FIELD OF FILTERING” 
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Eton 2-Speed Axles prov ide 
a gear ratio for every load and road situa- 
tion: permit engines to run in the most 
economical speed range; reduce stress and 
wear on engines and power transmitting 
parts. This means lower cost right down the 
line: through reduced operating and mainte- 
nance costs, through faster trips, through 
longer truck life. And Eaton 2-Speed Axle 


trucks are worth more on the trade-in. 


Performance records prove that’ Eaton’s 
exclusive planetary gearing. foreed-flow 
lubricating system, and positive shift 
control keep trucks on the job without 


expensive axle repairs. 


EATON 


Axle Division 
EATON MANUFACTURING COMPANY 
CLEVELAND, OHIO 


Today, America’s roads are crowded with twice the traffic they were designed to 
carry. Help end the national traffic jam by speaking up for more and better roads. 





Eaton 


SODIUM COOLED VALVES 
~ Save money 


for Truck Owners 


Eaton Sodium Cooled Valves operate at considerably lower 
temperatures than do conventional valves and, therefore, last 
several times longer. 

In general, maintenance of Eaton Sodium Cooled Valves 
in heavy duty truck engines is scheduled only at time of 
major engine overhaul. No in-between trips to the shop are 
necessary for servicing the valves. Engine output is main- 
tained at high levels over long mileages. In many millions of 
miles of heavy-duty operation, Eaton 
Sodium Cooled truck valves have 
proved their ability to keep trucks on 


the road and out of the shop. 


ANY 
CLEVELAND, OHIO 
VALVE DIVISION: 9771 FRENCH ROAD « DETROIT 13, MICHIGAN 


Or) 

iD) PRODUCTS: Sodium Cooled, Poppet, and Free Valves * Tappets * Hydraulic Valve Lifters * Valve Seat Inserts * Jet 
Engine Parts * Rotor Pumps * Motor Truck Axles * Permanent Mold Gray Iron Castings * Heater-Defroster Units * Snap Rings 
Springtites * Spring Washers * Cold Drawn Steel * Stampings * Leaf and Coil Springs * Dynamatic Drives, Brakes, Dynamometers 





TORRINGTO 


Torrington Needle Bearings are used in many high 
speed applications and operate smoothly and effi- 
ciently at 5,000... 10,000 ...even 15,000 rpm. 

Careful design and precision workmanship give 
Needle Bearings a low coefficient of friction. And the 
full complement of small diameter rollers constantly 
maintains a thin film of lubricant on all bearing con- 
tact surfaces. Result: smooth performance, high 
radial load capacity and long service life at con- 
tinuous or intermittent high speeds. 

So if high speed is a “‘must”’ in your product, ask a 
Torrington engineer to help you get it, along with 
other Needle Bearing advantages such as compact 
size, light weight and ease of assembly. 


THE TORRINGTON COMPANY 
Torrington, Conn South Bend 21, Ind. 


District Offices and Distributors in Principal 
Cities of United States and Canada 


Spherical Roller * Tapered Roller @ 
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Straight Roller 


Needie Rollers 
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safegua™ 

foreseé | emergencies that may complicate this transaction, the 
vendor shall employ his abilities and resourcefulness so! as to 
ineure and benefit to the customer.” - 


Nobody ever saw such a stipulation in any 
specification but the spirit of it automatic- 
ally becomes part of every order received 
by Bunting Brass & Bronze Company. Ask 


any Bunting customer 


THE BUNTING BRASS & BRONZE COMPANY * TOLEDO 1. OHIO * BRANCHES IN iidieiena tall 
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Globe-Union Posts 


help make your customers “battery happy” 


$$$ 
} “NONSPILL" safety vents | 
} prevent acid spilling over | a eee 
| —protect adjacent vehicle PEBBLED SURFACE. 
| parts. and staggered con 
semetemmmant? struction of inter- 
locking V-shaped 
grid bars hold svu- 
peractive oxides in | 
= place — assure 
-~ ~~ =e longer life. 
o 


= 


. 


\ 


ONLY GLOBE BAT- 

TERIES have rubber 

bushings on all posts 

— sealing covers for 

~“— the life of the battery. 

This shock-proof construction elimi- 

nates cover breakage and chipping 

away of sealing compound . . . avoids 

snapping of terminals. Exclusive design 

permits use of full-size posts below the 

cover. Plate life is extended because 

of reduction of vibration — assuring 

GLOBE customers of the most for their 
battery dollar. 


HIGH - POROSITY sepa. | 
rators permit quick 


ww If it’s engineered and made i HTL release of power. 
by Globe Union—it's RIGHT 
~ _ FROM THE 


CHEMICALLY SET 


“2 i plates promote more 
Globe-Union builds quality batteries for Power, prolong bat- i 
original equipment and for mass mer- a 7 2 tery performance. } 
chandising under the trade names of . aeerenemnnememmamarnmenseaasocianneca 


GLOBE SPINNING POWER and leading ? 
private bronds. _ a ae 


GLOBE-UNION INC. MILWAUKEE 1, WISCONSIN 


Battery Production Plants At: ATLANTA, GA. © BOSTON, MASS. ® CINCINNATI, O. © DALLAS, TEXAS © EMPORIA, KANS. © HASTINGS-ON-HUDSON, 
N. Y. © LOS ANGELES, CALIF. © MEMPHIS, TENN. © MINERAL RIDGE. O. © OREGON CITY, ORE. © PHILADELPHIA, PA, © REIDSVILLE, N. C. 


SAE JOURNAL, SEPTEMBER, 1952 167 





Long Torque Converters 


foc Smooth Power Tians 


Power moves smoothly through Long torque converters. 


They give velvet-smooth pickup and infinitely variable torque multiplication. 
Designed for direct air-cooling, our converter helps you simplify your transmission system. 


You get an economical package . . . we achieve low-cost production by fabricating — 


the assembly units almost entirely from stampings. 


LONG MANUFACTURING DIVISION 
Borg - Warner Corporation 


DETROIT 12, and WINDSOR, ONT. 
CLUTCHES © RADIATORS « TORQUE CONVERTERS 


a 
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HAULING OUT THE HEAVYWEIGHTS ... another tough job 
that demands AMERICAN BOSCH performance 


ufacturers. That’s because American Bosch Diesel 


Hustling out the big butts is a mighty tough job — but 
giant Diesel logging trucks take it in stride. These 
heavyweight haulers rumble over specially-built logging 
roads, daily shouldering loads that may scale fifty tons 
or more. Plenty of dependable power’s a “must” — and 
that’s why American Bosch products are on the job. 

Reliable, precise fuel injection is one big reason for 
the sweeping success of the modern Diesel engine. 
And American Bosch has long been the leading sup- 
plier of fuel injection systems to Diesel engine man- 


injection pumps and nozzles — although built to amaz- 
ingly fine tolerances — provide long-lived, economical 
performance in the severest service 

For over forty years, American Bosch has main- 
tained a unique reputation for advanced design, pre- 
cision manufacture and widespread, thorough service. 
Continuous research in the automotive, aviation and 
Diesel fields helps to keep it that way. American Bosch 


Corporation, Springfield 7, Massachusetts. 


AME RICAN BOSCH 
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Are these 3 new to you? 


it would pay you to know all about them 


Don’t let their modest appearance fool you; these are puzzle- 
busters and job-simplifiers extraordinary. 


This is TITEFLEX® —the All-Metal Flexible Hose with 1001 industrial applications. 
It withstands temperatures, pressures, vacuum, vibration and the corrosive 
action of a host of liquids and gases. How can you use it? To connect moving 
parts of machinery. To connect misaligned parts. To absorb vibration, contrac- 
tion, expansion and pulsation. To “transmit’’ vacuums or convey high-frequency 
currents. To shield wire and cables. And to handle difficult materials—from 
acid and ammonia to sea water or steam. 


Here’s UNIFLEX—the new Helically-corrugated Seamless Flexible Tube. It’s 
tough, corrosion-resistant, leak-proof. And its helical construction gives it greater 
flexibility and longer life in applications too critical for ordinary concentric 
tubing. UnrrLex is for you—if you're concerned with hydraulic lines, oil burners, 
refrigeration machinery, air conditioning equipment, pumps, compressors, diesels 
or machine tools. For leakless service, UN1FLEx fittings have metal-to-metal 
seat. Seal is produced through spring washer effect of hose on fitting body. 


TITEFLEX BELLOWS are the efficient means of absorbing lineal movement in 
many types of equipment. Their welded, convoluted-diaphragm construction 
lets them do this without weakening the lines in which they are inserted and 
without reducing the flow rates of gases or liquids being conveyed. You can use 
TiterLex Bevows to seal high pressure valves and shafts, accommodate lineal 
contraction and expansion or high frequency vibration, and to handle gases and 
corrosive liquids under high temperature conditions. Special designs are available 
and complete bellows assemblies can be furnished with any required types 
of fittings. 


Get the facts without obligation 


TITEFLEX literature contains full descriptions, technical data and 
suggestions for use. And Titeflex Designers and Engineers have 
a thorough knowledge of these products’ behavior under exact- 
ing service conditions. Check the products that interest you 
and mail the coupon today. We'll be glad to help you with 
any specific problem. 


Sectional view shows rugged, flexible, seamed 
construction of Titeflex. 


Note the helically-corrugated, seamless wall 
structure of Uniflex. 


=> 


Cross-section shows the welded, convoluted- 
diaphragm construction of Titefilex Bellows. 


Cle eer ee ee aS 


¢ Check products you are eee in. 
\' k 
r) SEAMED AND 


= 
\_) Seamuess weTaL wose |! PRECISION BELLOWS 


[_] GNITION SHIELDING 


) RIGID AND FLEXIBLE 


] ave coats [] FILTERS 


[ ] Fuses 


TITEFLEX, INC. 


516 Frelinghuysen Ave. 
Nework 5, NJ 


Please send me without cost 
information about the products 
checked at the left 


NAME 
TITLE 
FIRM. 
ADDRESS. — en 
city ZONE cites 
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Only Pesco 
hydraulic pumps 
offer 
“pressure loading” 


Pressure loading is the exclusive, patented design principle for 
gear-type hydraulic pumps, which, because it automati- 

cally compensates for wear, assures maximum efficiencies 
under all operating conditions, over a long, 

trouble-free service life. For the complete 


story, write today. 
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short order 


or FULL COURSE 


We can meet your most exacting requirements tor custom quality 


engine bearings in small runs or mass-production quantities 


Our exacting production techniques have been developed over 
the years to cope with today’s fluctuating demands for automotive, 


tractor and industrial engines 


When you specify our engine bearings you gain the “know-how” 
of more than 25 years of precision experience in the manufacture 


of the finest engine bearings. 


DETROIT ALUMINUM & BRASS 
CORPORATION 


DETROIT 11, MICHIGAN 
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Painstaking research, engineering exper- 
lence and production skills always show 
up in the final product—and that's 
true of Clark front axles. They are 
known to be thoroughly depend- 
able under trucks, busses and 
other industrial equipment. 
it’s good business to work 

with Clark. 


Turn and see reverse 
side for more about 


CLARK products 





CLARK EQUIPMENT COMPANY, Buchanan, Michigan 


Other Plants: BATTLE CREEK AND JACKSON, MICHIGAN 
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INDUSTRIAL TRUCK DIVISION + CLARK EQUIPMENT COMPANY + BATILE CREEK, MICHIGAN 


Please send me the latest issue of Material Handling News 


Nome 


Firm Nome 


Address 
City 





- Se 
Pin Point Servic 


‘ 


CHICAGO: sali 


(no! ANA : DAYTON 


inols 


BRISTOL, 
CONNECTICUT 


BRISTOL 
CONNECTICUT 
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40300 PLYMOUTH RD. ANN ARBOR 
PLYMOUTH. MICH, MICHIGAN 


Division BARNES 


as & trie st. COMPANY Wo, 


Mam T° a 
BRISTOL conn, \LWAUKES, wis, OR OMT 
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.. Standing still! 


“Road Map To A Better Product” 
outlines Alcoa's Research and Devel- 
opment facilities. Send for your copy 
by mailing this coupon, today. 


ALUMINUM COMPANY OF AMERICA 
1844-J Gulf Bidg., Pittsburgh 19, Pa. 


Name 
Company 
Address 


City 


Road-run loads—even the torturous strain 
of rounding a curve at 60 mph—are 
simulated right in the middle of Alcoa's 
busy Research and Development 
Laboratories on a unique wheel tester 
specially designed by Alcoa engineers to 
put aluminum wheels through their paces. 
The wheel tester and other equipment 
illustrated are part of the Alcoa facilities 
/ devoted to advancing the application of 
aluminum’s advantages in the automotive 
field. They allow Alcoa’s engineers to 
test thoroughly each new development 
under laboratory-controlled conditions. 
These facilities, and the services of 
specialists familiar with the problems of 
the automotive industries, are available 
to you. To get in touch with the Alcoa 
engineering personnel who have specific 
knowledge of your field, call your local 
Alcoa sales office. Or write directly to us, out- 
lining the project you have in mind. Sketches 
or engineering drawings will help in 
assigning the proper specialists to your job. 


Fatigue-testing machine, built by Alcoa, for 
applying fatigue loads to the skirt of a piston 


Electric dynamometer for testing internal 


combustion engines 


(j ALCOA 


“SEE IT NOW” with Edward R. Murrow—CBS.TV ev: 
Sunday . . . brings the world to your armchair. Co 
your newspaper for local time and channel 
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Look to field application engineering 


to increase your engine performance 


For many years, in many diversified markets, Marvel-Schebler has concen- 
trated on designing and adapting carbureters to meet individual require- 
ments. 


In order to satisfy all kinds of load demands, in all kinds of weather, 
Marvel-Schebler has relied on performance data supplied by field applica- 
tion engineering to help engine manufacturers obtain carbureters of proper 
design and calibration. 


This has resulted in a constantly expanding wealth of experience in car- 
bureters and carburetion for a wide range of applications. In the farm 
field alone, where rugged strength and unusual dependability provide that 
extra margin of economy in operation, 6 out of 10 farm tractors are using 
Marvel-Schebler carbureters as original equipment. 


This experience can be of great help to you in the proper selection of stand- 
ard equipment from the Marvel-Schebler line or in any of your carburetion 
problems. It is yours for the asking. 


MARVEL-SCHEBLER PRODUCTS DIV, 
Borg-Warner Corp., Decatur, Ill. 





_ «td MMMM 


Z 


for heavy hauls 
and steep grades 


Y 8-DK High Duty DIESEL — six cylinder, 5%-in 


@ No matter how heavy the hauling or how stiff 
or steep the grades—where the pay-off is on 
pulling payload—you make the miles with this 
Waukesha High-Duty Diesel. 

It is designed to keep on putting out the 
power. And, with all its exclusive Diesel design 
advantages, its advanced construction and ma- 
terial features—it can do it. 

The 7-bearing hardened crankshaft is counter- 
balanced; has a torsional vibration dampner. 
There’s long life in the triple element, steel- 
backed, copper-lead-babbitt heavy-duty, preci- 
sion bearings. Wet cylinder sleeves and overhead 


valves are easily serviced. Heavy-duty, aluminum 


alloy pistons are cooled by positive oil delivery 
to the chamber beneath the piston crown. “Key- 
stone” compression rings, top ring chrome 
plated, are non-sticking. Valves are Stellite-faced, 
with Stellite inserts for intake and exhaust seats. 
Dual valve springs. Valve guides are removable. 
Oil pump is outside mounted; oil cooler built-in. 

Among the many outstanding Diesel design 
features, the patented spherical combustion 
chamber is most important. With its clean burn- 
ing, lively acceleration, smooth shock-free opera- 
tion, high fuel economy with low maintenance— 
it puts the pay in payload power. Send for 
Bulletin 1532. 71 


BS WII 


WAUKESHA MOTOR COMPANY, WAUKESHA, WISCONSIN «© NEW YORK «+ TULSA + LOS ANGELES 
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constantly devoted to designing 
ts for Motor Cars, Trucks, Buses, Air- 
red Marine Craft. 
rg-Warner Production of these parts is geared to match 
the combined assembly line requirements of all important fac- 
tors in the Automotive, Aircraft, and Marine fields. 


Yes—modern transportation presents a challenge 
to Borg-Warner from land, sea and air— 


and the answer is— 


ENGINEERING MAKES IT WORK PRODUCTION MAKES IT AVAILABLE 


AL adh 


Americ Benefits Every THESE UNITS FORM BORG-WARNER, Executive Offices, Chicago: BORG & BECK 
BORG-WARNER INTERNATIONAL «+ BORG-WARNER SERVICE PARTS + CALUMET STEEL + DETROIT GEAR 

f the 185 Products Mode by FRANKLIN STEEL « INGERSOLL PRODUCTS + INGERSOLL STEEL «+ LONG MANUFACTURING 
LONG MANUFACTURING CO.,LTD. «© MARBON « MARVEL-SCHEBLER PRODUCTS 

MECHANICS UNIVERSAL JOINT »« MORSE CHAIN « MORSE CHAIN CO. LTD. « NORGE « NORGE-HEAT 


PESCO PRODUCTS «+ ROCKFORD CLUTCH « SPRING DIVISION +» WARNER AUTOMOTIVE PARTS 
ORG- ARNER eae WARNER GEAR » WARNER GEAR CO., LTD. « WOOSTER DIVISION 
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Vibration Engineering 
that solves your problems 


PROBLEM: to perform vibration tests 


to MIL-E-5272 specification. 


SOLUTION: the MB Model C-25 
Vibration Exciter rated at 2500 Ibs. force. 


Shake testing gives a quick method of devel- 
oping a product to withstand vibration. Such 
testing is vital for military equipment —and a 
good idea for any product. To meet this need, 
MB has applied its specialized vibration engi- 
neering to develop a range of shakers in various 
ratings for testing everything from electron 
tubes to airframes. 

The big C-25 model illustrated develops 
large “brute forces” to satisfy specification 
MIL-E-5272. It has heavy duty capacity for a 
wide range of work, including fatigue testing. 
Ic features accurate, continuous control of 
force and frequency. Its control panel is avail- 
able with an automatic cycling system for spe- 
cific cycling tests called for in the MIL-E-5272 
specification. 

One of the largest and most dependable elec- 
tromagnetic shakers available, the C-25 model 


is a good example of the quality of vibration 
engineering that has made MB “headquarters” 
for products to isolate, control, reproduce, de- 
tect, or measure vibration. More information 
on MB Vibration Exciters in Bulletin 1-VE-7 
Write us. 


OO a emma me ee i i > >EyE™ 


PRODUCTS AND 


180 


Want a standard mount for vibration isolation in the special class? 


With the Isomode* Type 17 Isolator, you not only conform to MIL-I- 
§432 specification but also get an unusual degree of isolation efficiency. 
It has equal spring rates in every direction. This means better control 


of all modes of motion. For details on this mount, write to Dept. 


THE j 


- 


~ 


*Trade Mark Reg. U.S: Pat. Of. 


MANUFACTURING COMPANY, !nc. 


1060 STATE STREET, NEW HAVEN 11, CONN. 


EQUIPMENT TO CONTROL VIBRATION © TO MEASURE IT *© TO REPRODUCE 


IT 
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“Lean Carilloy alloy steel is saving us $40 a ton 
no loss in performance. 


—T. C. Kane, Chief Engineer, 
Commercial Shearing & Stamping Co. 


ommercial Shearing & Stamping Co., of Youngstown, 

Ohio, is another manufacturer who, unable to obtain 
rich alloy steel, is now using lean alloy steel for heavy-duty 
parts that must operate in extremely tough service. Here 
is their experience, as told by Mr. T. C. Kane, Chief 
Engineer: 

“‘We used to make the gears for our heavy-duty gear-type 
hydraulic pumps out of a rich alloy steel, Carilloy 4615 
1.65-2.00°% nickel). But when nickel started getting scarce 
we had to find a steel in better supply that would stand up 
in really hard service. 

“Our pumps operate at pressures as high as 1,500 psi and 
at speeds up to 2,000 rpm. Gear wear of only 0.005 inch 
causes a substantial drop in pump efficiency; so we need a 
tough, wear resistant steel for the gears. The question was, 
could we get the necessary properties in a lean alloy steel? 

“USS Service Metallurgists helped us out. They recom- The switch from rich to lean alloys is not always 
mended Carilloy 5120, a straight-chrome alloy. We are as easy as it was at Commercial Shearing & Stamping 
frankly surprised at the excellent results we’re getting with Co. You may require special heat treating, or simply 
this steel. Not only do the gears meet all of our high per- more careful heat treating, to obtain desired me- 
formance standards but this lean alloy steel is easier to chanical properties. But whatever your steel prob- 
° : lems, our metallurgists will be glad to help you with 
machine and heat treat. And we pay a lower grade extra them. Just call our nearest District Sales Office, or 
on it. All told, the change to lean alloy steel saves us $40 write to United States Steel, 525 William Penn Place, 
on every ton of steel we buy.” Pittsburgh 30, Pa. 


UNITED STATES STEEL COMPANY, PITTSBURGH + COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. + UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS, COAST.T0-COAST 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS Carilloy Steels © 


SLECTRIC FURNACE OR OPEN HEARTH COMPLETE PRODUCTION FACILITIES IN CHICAGO OF PITTSBURGH 
2-1437 
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Thick skin magnesium air frame construction offers many advantages. 


The illustration at left shows how magnesium skin has simplified 
construction of this fuselage section. Note the absence of longitudinal 
stiffeners which not only makes production faster and easier but gives 


more interior space. 


Other advantages of magnesium sheet and plate are greater torsional 
rigidity, high resistance to impact, less critical corrosion and better 


contours because thick skin permits flush riveting. 


To meet critical problems of weight and rigidity, look to magnesium, 


the world’s lightest structural metal. 


DOW 


THE DOW CHEMICAL COMPANY 
Magnesium Department ¢ Midland, Michigan 


New York * Boston + Philadelphia + Atlanta * Cleveland + Detroit 
Chicago * St. Lovis * Houston * San Francisco * Los Angeles * Seattle 
Dow Chemical of Canada, Limited, Toronto, Canada 
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IGNITION UNITS AND SPARK PLUGS ARE 
NOT DISCARDED BEFORE THEIR TIME! 


An airline recently reported that in one month it 
removed a great number of ignition units off schedule. 
Later tests showed that 73° % of these units were 
satisfactory and never should have been removed from 
the engine. Similar records for spark plugs showed 
that 94°% of the plugs removed were still in g’ od con- 
dition. If your maintenance records show similar 
inefficiencies, you can correct the situation with a 
Bendix Ignition Analyzer. It is the analyzer that 
locates present and impending difficulties. Your men 
will be able to make fast correction by replacing 
only the bad part. Ignition units and plugs will give 
longer service . . . overhaul facilities can be sub- 
stantially reduced . . . engine run-up time will be The Bendix Ignition Analyzer is available for either airborne 
considerably lessened. Doesn’t that make the use of or portable-airborne installations. It can be used with either 
a Bendix Ignition Analyzer for daily aircraft oper- high or low tension magneto or battery ignition. It is the 
ation a must in your equipment planning? ignition analyzer that can predict spark plug failure before 
it occurs . . . make an efficient check of more than one 
Write us for free literature concerning spark plug at a time and do so on a large, easy to read 
the Bendix Ignition Analyzer. screen ... yet it costs less than comparable analyzers. 


p SCINTILLA MAGNETO DIVISION OF ¥ 
Send Ss SIDNEY, NEW YORK i 


Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. SvIATION 


FACTORY BRANCH OFFICES: 117 E. Providencia Avenue, Burbank, California . Stephenson Building, 6560 Cass Avenue, Detroit 2, Michigan 
Brouwer Building, 176 W. Wisconsin Avenue, Milwaukee, Wisconsin . 582 Market Street, San Francisco 4, California 
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DUCTILE IRON PROVIDES mechanical prop- 
erties which approach those of cast steel. In 
addition, it combines the machinability and 
wear-resistance as well as the fluidity and 
castability of cast iron. 


PRODUCT AND Presence of spheroidal rather than flake 
graphite not only gives this new material 


ductility that is unique among cast irons, 


but contributes much to its other excep- 


REMARKABLE CHARACTERISTICS OF DUCTILE IRON 
1. Its elastic modulus, about 25,000,000 psi, 


increase demands is virtually unaffected by composition or 
thickness... 


2. It can provide a chilled, carbidic, abrasion- 


e 
for Ductile lron resistant surface supported by a tough duc- 


tile core. 


3. As-cast ductile iron of 93,000 psi tensile 
strength has the same machinability rating 
as gray iron with a strength of 45,000 psi. 


4. Annealed ductile iron can be ma- 
chined at a rate 2 to 3 times that of good 
quality gray iron. 


5. It can be satisfactorily welded. 


6. It resists oxidation and growth to an 
extent never before available in gray 
iron castings. 


7. It can be cast in intricate shapes not 
normally feasible for cast steel. 


AVAILABILITY 


Send us details of your prospective uses, 
so that we may offer a list of sources 
from some 100 authorized foundries 
now producing ductile cast iron under 
patent licenses. Request a list of avail- 
able publications on ductile iron... mail 
the coupon now. 


CourTEsy OF ACME SHEAR COMPANY, BRIDGEPORT 1, CONN 
The International Nickel Company, Inc. 


Dept. 20, 67 Wall Street 
Ductile Iron offers excellent castability, high mechanical proper- New York 5. N.Y. 


ties and good machinability. Castings show superior pressure tight- 


ness, good elastic modulus and resistance to shock. They range Please send me a list of publications on 


J LE IRON 
from those weighing a few ounces . . . with sections as thin as one- DUCT! 


tenth of an inch to 50-ton anvil blocks with sections 4’ thick. Name Title 
Company 


THE INTERNATIONAL NICKEL COMPANY, INC. Address 


67 WALL STREET, NEW YORK 5, NEW YORK City State 
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A eu 
these valve machines? Ts on 


\ £4 


HERE’S THE AIR-OPERATED VALVE 
BENDING MACHINE FROM SCHRADER 
FOR OUR TUBE PROPUCTION 


, IT SURE PAYS TO DO 
A BUSINESS WITH SCHRADER! 


I GUESS ITS HARD TO 
BEAT SCHRADER SERVICE, AND 
ANOTHER THING: THIS EQUIPMENT 
IS DEVELOPED AT SCHRADER’S 


EXPENSE FOR OUR USE/ 


THE SCHRADER ENGINEER TOLD ME 
THEY MAPE THIS EQUIPMENT TO 
HELP US GET A CLOSER BEND AND 
SPEED UP OUR PRODUCTION LINE. 
IT CUTS HAND OPERATION To 


A MINIMUM. 


NOTE TO THE TIRE INDUSTRY: 
Schrader service extends right to the tube 
production line. We make available special 
equipment to help you speed production of 
pneumatic tubes. Are you taking full advan- 
tage of this phase of Schrader service? 


A. SCHRADER’S SON, BROOKLYN 17, N.Y 


Division of Scovill Manufacturing Company, Incorporated 


FIRST NAME IN TIRE VALVES 


FOR ORIGINAL 
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We know Rohr is the world’s largest producer 


of ready-to-install power packages.... 


Today, Rohr aircraftsmen are 
producing more than 12,000 
different parts for both com- 

mercial and military aircraft. 
Rohr assembles these many 
parts into more than 840 


products for Rohr customers. 


Pictured here, one of many Rohr-designed 
drop hammers, key equipment in the 


Rohr manufacturing methods. 


WORLD'S LARGEST PRODUCER 


OF READY -TO-INSTALL POWER PACKAGES 


FOR AIRPLANES , Hd 4 K 


AIRCRAFT CORPORATION 


in Chula Vista, California 9 miles from San Diego 
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Here’s WHY it’s WISE to call on 


Over the years, leading vehicle manufacturers have 
relied upon Delco to supply their shock absorber needs. 

have recognized Delco’s preeminence in production facili- 
ties, engineering development, and product performance. 
Today, asa result, more cars, trucks and buses are equipped 
with Delco hydraulic shock absorbers than with any other 
make. Here, surely, is proof of product superiority — proof 
that is attested to by more than 165,000,000 shock 
absorbers produced by Delco during the past 24 years. 


What better reason to call on Delco for the answers to 
your ride control problems? Delco Products, Division of 
General Motors Corporation, Dayton, Ohio. 


DELCO Hydraulic Shock Absorbers 
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gerd? ee 2 par 


co 
« 
Electronic equipment...radar...gun Outstanding features are: equipment on many types of turbo- 
rocket and camera compartments l 


. Extremely lightweight...under jet and turbo-prop aircraft where the 
these as well as aircraft cabins must 2 pounds. advantages of pneumatic power can 
he air conditioned in modern, high 2. Small size...smaller than a be fully utilized 
ea 

altitude, high speed planes P ao fist. . 
3. Low first cost — low mainte- 
To meet such specialized cooling . ment and manufacture of pneumatic 

| nance. 

problems AiResearch offers two 4. Requires no electric power... equipment for the aircraft industry 
major types of temperature controls operates on bleed air. are behind this newest AiResearch 


(1) pneumatic: (2) electronic. Each 5. Extremely rapid response. creation in air temperature contro] 


Ye ars ot expel! rence in the develop 


has specific advantages. This advanced unit is now being used 


Newest development in pneumatic successfully for air temperature 
temperature control is the AiResearch control on the Super Constellation. 


Would you like to work with us? 


Qualified engineers, scientists and skilled 
craftsmen are needed now at AiResearch in 
unit shown above. It is also being employed in auxiliary both Los Angeles and Phoenix 


AiResearch Manutacturing Company 


A DIVISION OF THE GARRETT CORPORATION 


LOS ANGELES 45, CALIFORNIA + PHOENIX, ARIZONA 


DESIGNER AND MANUFACTURER OF AIRCRAFT EQUIPMENT IN THESE MAJOR CATEG 


er A Se SP ey Se WD QP 


Ae \urbine Refrigeration Weot Tronster Equipment Electre Actuators Ges Turbines Cobin Superchergers Pneumetx Power Units Electronic Controls Cabin Pressure Contrets Temperature Controls 
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you can count on 


BLOOD BROTHERS Propeller Shafts 


Shippers demand fast freight delivery — and that calls for drive line 
assemblies that stand up... no matter how long or tough the haul. 


Blood Brothers Universal Joints and Propeller Shafts are built for 
just such performance! Like the users and builders of White Motor 
Trucks, you'll find them a superior combination of rugged design, 
top-grade material and excellent workmanship. 


Why not take full advantage of Blood Brothers 42 years’ concentra- 
tion in this one field by giving your engineers — and ours — an 
opportunity to work together in the early stages of design? 


iA BLOOD BROTHERS machine co. ALLEGAN, MICHIGAN 


UNIVERSAL JOINTS AND DRIVE LINE ASSEMBLIES 


Division of Standard Steel Spring Company e Chicago Office: 122 S. Michigan 
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Reprints from this or 


Figure 1 








Propeller integral Oil Control Assemby 


“No-leakage”’ sealing at high surface speeds 
throughout a broad range of temperatures 


In the design of aircraft assemblies, 
engineers are often faced with a com- 
bination of problems not encountered 
in surface equipment. Important among 
these from an oil-sealing standpoint are 
temperature extremes, high surface 
speeds and the necessity of preventing 
any oil or fluid loss. 

Each of these phenomena is an im- 
portant factor in sealing the Integral 
Oil Control Assembly of Hamilton 
Standard propellers for large aircraft. In 
this assembly, the specific requirement 
is to provide a positive seal at front and 
rear transfer bearing positions through- 
out a wide range of operating condi- 
tions. Sealing is on a 6.5” diameter 
and speeds reach 3,250 f.p.m. Tempera- 
tures vary from external conditions of 


*Trade Mark Registered 


BUFFALO, N. Y. 
CHICAGO, ILL 


DALLAS, TEXAS 
Derrorr, MICH o's 
Downey (Los Angeles Co.), CALIF. 
MILWAUKEE, WIs. 


Room 1124, Prudential Bldg., Mohawk 9222 
» « « «+ Room 4113 Field Building, Franklin 2-2847 
CLEVELAND, OnIO . 210 Heights Rockefeller Bidg., Yellowstone 2-2720 
304 Highland Park Village, Justin 8-8453 
726 Lothrop Avenue, Trinity 1-6363 

11634 Patten Rd., Topaz 2-8166 
647 West Virginia Street, Broadway 1-3234 

WICHITA, KANSAS 


-65 F to operating conditions of 220°F. 
No leakage is permissible because of 
the limited oil supply in the system and 
the dangers implied by oil leaks on an 
aircraft engine. The seals must be ex- 
tremely compact due to critical space 
and installation limitations. And, seal- 
ing members must be suitable for use 
with AN-0-8, Grade 1100 and AN-0-9, 
Grade 1010 fluids, and MIL-0-5606 oil. 


National Oil Seal engineers, working 
with Hamilton Standard, provided seals 
that answered the problems posed by 
the assembly. At the rear bearings (Fig. 
1, “A”), a modified National 350,000 
Syntech* (synthetic rubber) seal was 
used. Modification included extending 
the sealing lip to increase flex action. 


CALL IN A NATIONAL FIELD ENGINEER 


New Yor« Crry, N. Y. 

PHILADELPHIA, Pa. . . 
Repwoop City, CauirF. . 
RICHMOND, VA. . . .« 
Rocnester,N.Y. . . 


Syracuse, N. Y. 


WEST SPRINGFIELD, Mass. 


519 South Broadway, Wichita 2-6971 j 


The seal press-fits into a 7.432” bore, 
yet it is only 0.406” wide and less than 
0.6” deep at cross-section. At the front 
bearing (“B”) a similar seal with a spe- 
cially formed case is used. 

Both seals in this assembly are Na- 
tional Syntech units with accurately 
spring-tensioned, precision-molded and 
precision-trimmed synthetic rubber 
sealing members. Syntech seals are 
ideal for many such applications be- 
cause they operate efficiently at high 


speeds and temperatures, and are un- 
affected by most industrial oils or fluids. 


The seals used in the application are 
of special design to meet special sealing 
requirements. Many sealing problems, 
however, can be solved by utilizing 
standard designs—often at an appre- 
ciable saving in time and tooling costs. 
In either case, National Oil Seal En- 
gineers are at your service to apply 
almost 30 years of practical sealing ex- 
perience toward solution of your prob- 
lem. Write today for information. 


“Let Your Decision be Based on Precision” 


NAWYONAL 


OIL AND FLUID SEALS 


NATIONAL MOTOR BEARING CO., INC. 


General Offices : Redwood City, California 
Plants: Redwood City, Calif.; Downey (Los 
Angeles County), Calif.; Van Wert, Ohio 


2346 


122 East 42nd Street, Murray Hill 6-0171 


401 North Broad Street, Bell- Walnut 2-6997 


Broadway and National, Emerson 6-386 1 
216 South Fifth Street, Richmond 2-5476 
. 95 Landing Road, Culver 3531 
1025 Elm Street, Springfield 2-1881 
P.O. Box 1224, Baldwinsville 662 
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Superior Steel 


CORPORATION 
CARNEGIE, PENNSYLVANIA 





Hit 
* "If you expect me to put radios 
in those cars out there, we'd 
better get a supplier who can 
get sets here on schedule." 


"0. K. Let's talk to Bendix. 


They've got the fastest pro- 
e duction line in the industry. 


ction line two weeks . . . two 
ean raise hob with your schedules 


ALK lO i Sitabady the car will run with- 
ab hat customer looking forward to 


pleasure—or the dealer who's 


M salle. : ‘ 
Bendix : at your radios are johnny-on-the- 
. Talk to Bendix! Their production 
jethods are patterned after your own. 
MOST TRUSTED NAME IN 
ado 
LOrain 8-1419 and 8-1313 
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Designers now have at their com- 
mand a new torque converter 
coupling for engines delivering 
maximum torque of 180-225 foot 
pounds. Fuller’s new 12-A and 
12-S converter coupling drives 
have proved highly successful in 
delivery trucks, fork-lift trucks, 
tow trucks, hoists, locomotives, 
loaders and other installations 
where start-and-stop, heavy load 
pickups are hard on engine, 
gears, drive lines, axles and tires, 
and tiring on operators. 

Design these advantages into 
your new equipment....2.1to 1 
torque multiplication .. . . elimi- 
nation of shock loads and stall- 


New 12-S 
and 12-A 


ing .... greater Operator ease. 

Available with splined output 
shaft (12-S) or with flanged out- 
put shaft and SAE No. 3 flywheel 
housing (12-A). Multiplication 
2.1 to 1 at stall for smooth start- 
ing and hard pulling. Stator 
mounted on over-running clutch 
which permits automatic change 
to fluid coupling operation for 
economy in normal running. 
Maximum diameter of fluid cir- 
cuit 12%”. Designed for engine 
speed of 2000-2200 and higher. 

Ask for an analysis by our en- 
gineering department for your ap- 
plication, giving engine torque 
and hp. curve. 


~ 


SPEEDS WORK 
SMOOTHS POWER 
PREVENTS SHOCK 
PLEASES OPERATORS 
PRESERVES EQUIPMENT 


. FULLER MANUFACTURING COMPANY (Transmission Division), KALAMAZOO 13F, MICHIGAN 4 


Unit Drop Forge Division, Milwaukee 1, Wis. « WESTERN DISTRICT OFFICE (SALES & SERVICE—BOTH DIVISIONS), 1060 E. 1 Ith Street, Oakland 6, Calif, 
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AUTOMOBILES 


HOUSE TRAILER 


An Extremely lightweight Blanket Insulation 


--. for effective control of temperature and sound 


If you have an application in the transport 
field that calls for an insulation with the 
most effective thermal-acoustical qualities, 
you might well ask these questions about 
Microlite Glass Fiber Insulating Wool: 


Is it lightweight? . . . 24 square feel of half- 
inch, half-pound Microlite weighs a mere 8 
ounces. Large sections can be quickly and 
easily applied, like a downy blankel. Knife 
or shears are the only necessary culling tools. 


is it permanent? . . . Microlile is made of 
glass fibers that resist fire, corrosion, moisture 
and vibration settling. It does nol decay and 
provides no nulriment for fungi or vermin. 


Does it insulate well? . Inch for inch, 
Microlite is one of the most efficient of all in- 
sulations. 1 lb. density material has a “k” 
factor of .21 al 75° F. mean temperature. 


Are convenient sizes and types available? 
.. . It comes to you in resilient blankets up to 
72 inches wide, up lo 200 feet long, and up to 
3 inches thick; compressed in easily-slored 
rolls. If may be ordered with foil, reflective 
coaled paper and reinforced or unreinforced 
paper vapor barriers. 


Perhaps Microlite can help you cut weight 
and installation costs. For more information 
and samples, write Glass Fibers Inc., 1810 
Madison Avenue, Toledo 2, Ohio. 


Sales Offices and Distributors in Principal Cities 


GLASS FI 


BERS Inc. 


Mokers of gloss fibers by the ELECTRONIC-EXTRUSION process ... 
developed, patented ond used exclusively by Gloss Fibers Inc. 
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no matter what type 
of sealing problem. a 


YOU CAN SOLVE 
MUHA). 
CELERY 


wilte 
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CASTINGS YOU CAN LIFT WITH EASE 


ALCOA makes four kinds in aluminum—sand, plaster, permanent-mold and die 


You don’t have to look farther than your own shop to see 
the advantages of castings that weigh one-half, even two- 
thirds, less. Think how often castings are lifted while being 
machined, finished, assembled, and shipped. The savings 
in man power with aluminum castings are impressive. 

Look, too, at the other commercial advantages of Alcoa 
Castings. Ease of machining. Corrosion resistance. High 
conductivity of heat and electricity. 

How about price? Alcoa Castings are competitive with 
castings of many other metals. Their cost, finished and 


assembled in your product, often amounts to surprising 


savings over heavy metals. 

We have been making aluminum castings for 41 years. 
We have been working with aluminum for 64 years. To 
aluminum’s natural advantages, we add the extra meas- 
ure of sound and skillful design help. Any of our four 
foundries or two die-casting plants, located from coast 
to coast, are open for your inspection. Contact your 
local Alcoa Sales Engineer, listed under 


“Aluminum” in the classified phone book. 


ALUMINUM COMPANY OF AMERICA 


19045 Gulf Building . Pittsburgh 19, Pa, 





neas- 
four 


coast 





High production of permanent-mold castings in Alcoa's Dimensional check of a completed die in Alcoa's die- 
Cleveland foundry is illustrated by this automatic machine casting plant at Chicago. 


for making pistons. 








4 ame eae) TUBE, PIPE AND PIPE FITTINGS CASTINGS AND FORGINGS he SS a 


Ym 
yf 


EXTRUSIONS AND 
ROLLED SHAPES 





( 


tts 





aU RM aay 
FLUXES AND LUBRICANTS 


ELECTRICAL CONDUCTOR ROD AND BAR 








Remember, ALCOA makes “everything” in aluminum 


While the sale of our products is you'll find no limitations on help 


limited by government regulations, in design, application, or fabrication. 


Typical castings made by Alcoa. 1. Permanent- Setting a die in a large die-casting machine at the A line of automatic molding machines, indicating the 


mold washing machine agitator. 2. Sand-cast Chicago plant. high production capacity for sand castings at Alcoa's 


machine part. 3. Die-cast electric iron soleplate Bridgeport, Conn., foundry. 


4. Plaster-cast automotive torque converter. 





PROTECT YOUR BEARINGS 
with KLOZURE OIL SEALS! 


There’s a model designed for every bearing application 


GENERAL PURPOSE DUAL TYPE FOR LIMITED SPACE 
MODEL NO. APPLICATION . APPLICATION APPLICATION 


| | | 
4 A me “ | Normal and high-speed 
63 Normal and high-speed | edium-speed double service where liquid 
service | duty service lubricants ore to be 


contained 


hj 4 Medium-speed double 


53 Normal and high-speed ( duty service where Normal and high-speed 
service liquids are present on service and to accommo 


both sides of sea! date large housing bore 


voriations 


4 Medium speed rotary Medium-speed service 


service, low pressure and Two sealing elements 


reciprocating service n tandem Springless Kiesure where 
heavy lubricants are to 
be contained and dirt is 


to be excluded 


Medium-speed service 
large shafts operating where abrasive conditions 
under severe service are severe 
Springless Klozure for 
low-speed service and to 
accommodate large hous 


ng bore variations 





Medium-speed service 


v t j 
Heavy duty service at where minimum leakage 


moderate speeds is of great importance 





Springless Klozure for 
low-speed service on 
— tapered roller bearings 
equiring clearance for 


SPECIAL PURPOSE | Medium-speed service bearing cone 


where dirt conditions 


MODEL NO. APPLICATION are severe 
EXTERNAL TYPE 


Fk 
| A " 
ealing spherical surface monet NO. speuciininas 
04 on self-aligning METRIC SIZES 
spherical bearings 
i | MODEL NO. APPLICATION 


perpendicular to axis of 


ter iT) iT 
the shoft meter ball and roller 
e bearing housings 


= TE. AE SM 


manne For installation without TEMPERATURES ABOVE 300° F. 


disassembly of 


equipment SPECIAL MODELS APPLICATION 


Medium-speed rotary 
| | | service, low pressure and 
| For press fit into stand reciprocating service 
Sealing plane surface - 
14? ord International mill 


Normal and high-speed service | 


Klozures with Silicone Excessive temperature For detailed information 


z | 
| . 
/ nit eneeh daddies | sealing elements can service due to actual | write for Klocure 
1] against heavy lubricants | be furnished in most operating temperature j - \ 
Klozure Mode! numbers or generated heat on Catalog 0. 10 
\ | 


and mild dust conditions 
very high-speed shofts 








*Registered 


THE GARLOCK PACKING COMPANY, PALMYRA, N. Y. Trademark 
In Canada: The Garlock Packing Co, of Canada Ltd., Toronto. Ont 


PACKINGS, GASKETS, OIL SEALS, 


(FARLOCK  nscnenent sexe, 


RUBBER EXPANSION JOINTS 
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of a camshaft saved industry 


S42000000! 


Only a few engine builders realized back in 1932 that Campbell, 
Wyant and Cannon really had something in the cast camshaft. 
Since that time, many others found that CWC’s casting pro- 
cess could make important cost reductions and together they 
saved over $42,000,000. Together they bought from CWC 
33,000,000 cast camshafts! 


CWC cast camshafts are produced at a lower cost! Made of 
electric furnace alloyed metal, they require /ess machining and 
easier machining. They permit unrestricted engine design — 
positive control of Brinnell specifications—eliminate heat 
treating—and resist corrosion and wear. Regardless of the 
number of engines you make—the same _ proportionate 
savings can be yours with CWC cast camshafts! 


CAMPBELL, WYANT AND CANNON 


FOUNDRY COMPANY 
Muskegon, Michigan 


METALLURGICAL ENGINEERING 


PRECISION CONTROL 


MECHANIZATION 





JET ENGINEERING 
...@ challenging opportunity 


Jet Engineering means more than a profession — it means pioneering 
a new industry. 


Only 10 years ago, General Electric produced the first American jet 
engine. Since then, jet power has revolutionized aviation, and G-E has 
become one of the largest jet engine builders in the world. 


The future of the jet engine is practically limitless. For example, the 
market for jet transport aircraft has only been scratched. Today, the 
world’s commercial airlines are preparing for the new era of jet power 
air travel. 


General Electric's Aircraft Gas Turbine Division offers an engineer 
unusual opportunity to shoulder responsibility. Here, an engineer's 
progress is limited only by his own ability 


This is your opportunity for a permanent career in a progressive new 
industry. We invite you to match your qualifications with the chal- 
lenging assignments listed below. 


POSITIONS AVAILABLE IN 


CREATIVE MECH. DESIGN 
STRESS ANALYSIS 
VIBRATION AND DAMPENING 
AERODYNAMICS 

FLUID MECHANICS 


JET ENGINEERING 


SERVO MECHANISMS 
HYDRAULICS 
LUBRICATION 
ELECTRONICS 
THERMODYNAMICS 


TESTING 


HEAT TRANSFER 


ENGINE AND 
REACTOR CONTROLS 


Positions are available at West Lynn, Mass., and Lockland, Ohio. Do not 
apply if your best skills are being used for vital defense work. Please 
Technical and Supervisory Personnel, Aircraft Gas 
Turbine Division, Dept. S. 


GENERAL @@ ELECTRIC 


P.O. BOX 196 


send resume to 


CINCINNATI 15, OHIO 


This modern engineering and administration building is the hub of all activities at G-E’s jet center 


~‘ 


Boeing B47, shown in rocket 
ossisted takeoff. Powered by 
ix G-E jet engines, the 
B47 is the fastest jet 
bomber in the world 


Cutaway of G-E’s J47, Amer 
ica’s number one production jet 
Among the planes powered 
by this engine is the famed 
North American F86 Sabre 


G-E engineer congratulates Air 
Force technician on new engine 
performance record. G-E jet en- 
gineers maintain close contact 
with engine operation inthe field 


G-E engineers examine model 
of new turbojet. Group 
conferences such as this are 
standard procedure in 
development of G-E jets 





the war that never ends 


The battle to transform generated power into the highest measure 
of applied traction is unending in the automotive industry. In this 
project, Spicer for 48 years has invented, developed and perfected 
power transmission units that have delivered outstanding per- 
formance in peace and war. We are dedicated to the service of 
the nation... helping to assure better, lower-cost transportation 


in the automobile, truck, bus, tractor, railway and airplane helds. 





Spicer 


SPECIALISTS IN SERVICE 


Equal shifts for ? 


driver convenience ; 


The Spicer Brown-Lipe Fully-Synchronized Transmission 


OFFERS A FULL COMPLEMENT OF 


More leverage for | FIGHTING STRENGTH FOR SUCCESSFUL 


ease in shifting 


COMBAT DUTY IN ANY SERVICE 


, Gear hopping 
guards 


Tocco fork pads 
for long wear 4 


| 


= = f 
= ae! 


i 


3 


Positive 
blocker ¢ 
vee = . : Large bearings 
synchronizers - for increased 
mileage 


Alloy steel-carburized 
gears for more life 


48 YEARS OF 
> SPICER MANUFACTURING 
picer Division of Dana Corporation * TOLEDO 1, OHIO 


SERVICE 


TRANSMISSIONS + UNIVERSAL JOINTS + BROWN.-LIPE AND AUBURN CLUTCHES * FORGINGS « PASSENGER CAR AXLES + STAMPINGS « SPICER “BROWN.-LIPE” 
GEAR BOXES + PARISH FRAMES + TORQUE CONVERTERS + POWER TAKE-OFFS » POWER TAKE-OFF JOINTS * RAIL CAR DRIVES « RAILWAY GENERATOR DRIVES 





WITH NEW HEAVY-DUTY 


UNITED Air Cleaner 


This new United Oil Bath Air Cleaner which protects the Allis-Chalmers 
HD-20 engine provides a three-point safeguard against dust and other 
engine abrasives, The first is the pre-cleaner which removes a major 
portion of airborne dust before it reaches the air cleaner, The second 
and third are in the newly designed oil bath element of the air cleaner. 
Here two separate, removable filter elements have replaced the 
single, fixed cleaning element. These dust-trapping units are easily 
removable for thorough cleaning and servicing, thus assuring 

operation of cleaner at top efficiency at all times. 


Under test conditions far more severe than are encountered 

during average working conditions, this new United Oil 

Bath Air Cleaner removed over 98.6 percent of harmful 
dust and abrasives from air entering engine. 


United air cleaner engineers working closely with 

customers’ technicians are constantly providing new, 

improved air cleaner designs for a wide variety of 
internal combustion engines, 


The 175 hp. Allis-Chalmers HD-20 
Torque Converter Tractor is protected 
by two heavy-duty United Oil Bath 
Air Cleaners of the type illustrated. 
Operating under extremely dusty 
conditions, this powerhouse tractor 
depends on its United cleaners 

to safeguard vital 

engine parts. 


Pre-Cleaner 


Removable 
Filter 
Elements 


Exploded view "4 ‘ 

showing new air 

cleaner with 

removable filter 

elements. These 

propecia 9 a UNITED SPECIALTIES COMPANY 
discs can be taken 

out, serviced and 

replaced with a 

minimum of effort 

and time. 


United Air Cleaner Division Chicago 28 
Mitche lorry t Astle al lille meee 
Birmingham 11, Alabama 
AIR CLEANERS © METAL STAMPINGS ¢ ROLLED SHAPES 
IGNITION AND TURN SIGNAL SWITCHES *© DOVETAILS 
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ON COMMERCIAL CARRIERS 
FLEXLOC NUTS WON’T WORK LOOSE 


SouTHern Coach Lines, Inc., Chattanooga, Tenn., uses FLEXLOC 
Locknuts to combat vibration on the motor housings, 
differentials, drive shafts and shock springs of its bus fleets. 


PHILADELPHIA TRANSPORTATION Company, Philadelphia, Pa., has 
installed FLExLoc Self-Locking Nuts on the rear axle flanges 
of its buses. These locknuts eliminate sheared studs, reduce 
maintenance, save time and money. 


Write for descriptive literature and samples. Although the Govern- 
ment has taken almost all of our output, we'll be glad to send as 
many as you need to test on your equipment. STANDARD PRESSED 
STEEL Co., Jenkintown 55, Pennsylvania. 


LOCKNUT DIVISION 


JENKINTOWN PENNSYLVANIA 
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FULL RANGE 
OF SIZES 


COMPACT 


' 


AN SWIVEL NUT | AEROQUIP UNIFORM 
AND | QUALITY WALL 
FLANGE TYPES | THROUGHOUT THICKNESS 


dren 


AEROQUIP CORPORATION 
JACKSON, MICHIGAN 


SALES OFFICES: BURBANK, CALIF. * DAYTON, OHIO + HAGERSTOWN, MD. + HIGH POINT, N.C. *© MIAMI SPRINGS, FLA, 
MINNEAPOLIS, MINN. ¢ PORTLAND, ORE © WICHITA, KAN. «© TORONTO, CANADA 
AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 
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No. 34 


FOR SCIENTIFIC 
AMERICANS 


Felt is an engineering and engineered material, which 
can be specified, purchased and applied as accurately 
as any other. There are 16 chief mechanical functions 
that felt can perform, and many others of less impor- 
tance. Indeed, for nearly every process or product felt 
can serve advantageously. Send for this valuable and 
informative booklet containing 54 pages of data. Ask 
for ‘‘Felt—a Mechanical 
and Engineering Mate- 
rial.”’ Sent free. 


American Felt 
Compan 


P.O. Box 5 
GLENVILLE, CONN 


With Or Without Fore 
And Aft Attachment 


4 Point Body Comfort 


The new Milsco “Monarch” features deep cushion com- 
fort with full 4-point body support. Ruggedly 

built; attractively styled. Designed for 

stepped-up work efficiency on many 

types of mobile equipment. (Sold 

to equipment manufacturers only.) 

Write for catalog on your company 

letterhead. 


MILSCO MFG. CO. 


2758 N. THIRTY-THIRD STREET 
MILWAUKEE 45, WISCONSIN 


~ 


om 


ANOTHER WAT 
INSTRUMENT ...”. 
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She WH& FT Precision Low Pressure Gauge 


rhe W&T Precision Low Pressure Ga la 
the answer to the problem of measuring low pressure 


proved to be 
accurately 
by successful use in such fields as aircraft flight testing, auto 
motive research work, and engine and ventilation studies. Built 
with custom care fron t beryllium copper capsule to its 
individually calibrated dial, the W&T Low Pressure Gauge is 
a precision instrument of the highest grade 
Here are some of its outstanding features 
Sensitive to 1 part in 500 


Available in range from 0-10" of water to 0- 400” 
ot water 


Measures differential pressure 
Unaffected by gravity or acceleration 
Equipped with expanded scale if desired 


Write now and tell us your low pressure measuring re- 
quirements. We'll be glad to help — no obligation, of course 


ate 


WALLACE & TIERNAN 


PRODUCTS, INC. 


Belleville 9, New Jersey + Represented in Principal Cities 
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Why J. I. Case finishes farm tractors 
with RINSHED-MASON ENAMEL 


J. I. Case is another one of the world’s largest farm equipment manufacturers 
using Rinshed-Mason enamels . . . because industrial colors carrying 

the Rinshed-Mason name are scientifically manufactured for excep- 

tional workability and excellent drying qualities. 


We shall be glad to help you with your own color 
problems, just drop us a line. 


RINSHED-MASON COMPANY 


5935 MILFORD AVENUE, DETROIT 10, MICHIGAN 
1244 N. LEMON STREET, ANAHEIM, CALIFORNIA 


f* 


— - ee a 


Write today for your copy of a specially prepared U.S.Government Specification Finishes brochure. 
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Want One 


For Your 


Lapel ? 


An SAE Emblem 


¢ Distinguishes you 
as an SAE member 


¢ Is an attractive 
gold-filled clutch- 
back pin 


« Costs only $1.50 


plus 

30¢ Federal tax for delivery 
in the United States and 5¢ 
sales tax for delivery in 
New York City 


ACTUAL SIZE 


GOLD on BLUE 
GOLD on RED 
GOLD on WHITE 


Member Grade 
Associate Grade 


Junior Grade 


Society of Automotive Engineers 
29 West 39 St., New York 18, N. Y 


Please send me an SAE emblem. Enclosed is my 
check for $ ($1.50 plus applicable taxes). 
Grade of membership (please check) 


[) Member [) Associate [) Junior 


Name 
(PLEASE PRINT) 


Address 


RUBBER MOLDED PARTS 


With new genpeen® bet ing developed almost weekly, 
Silicone rubber molded parts are performing fay y 
in many critical applications where Silicone of less than 
a year ago could not meet the severe service 


Remaining resilient at “extreme temperatures (—100° " 
oe F) today's Silicone stocks have greatly increased 
le strength and far lower compression set. Dey ae 

Sol many oils and chemicals, resist prolonged weather. 
ing, fungus growth, oxidation and ozone, have encelient 
dielectric properties and water repellency. They bond 


well to metal, and are stain- 
Beushnet las ers cicie 

Send for fone Se Handbook, 
PROCESS COMPANY ° O*7*hOntlve date reference. 


Address Correspondence to 
772 Belleville Ave., New Bedford, Mass. 


GET Your Copy OF THIS /#eW 
Wagner Air Brake a) S- 
. CATALOG = ) 


The system with the Rotary Air 
Compressor. They give added 
brake efficiency on all trucks, 
tractors, trailers and buses. 
Write for your copy of Catalog 
KU-201 today. 


Wagner Electric @rporation 


Ksi-i6 6378 PLYMOUTH AVE , ST LOUIS 14,MO,U S.A 


PY rT 
Oe ai Ltd 


13 NEW and 3 REVISED 


Aeronautical Standards & Recommended 
Practices 


were issued 


February 1, 1952 


9 NEW and 60 REVISED 
Aeronautical Material Specifications 


were issued 


June 15, 1952 


For further information please write 
SOCIETY OF AUTOMOTIVE ENGINEERS, INC. 
29 WEST 39 STREET, NEW YORK 18, N. Y. 
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SERVICE PISTON RING SETS BY MUSKEGON 
ARE DESIGNED FOR A SPECIFIC ENGINE ONLY! 


This set of service piston rings was designed and produced in the 
same way as the original rings—for a single, specific engine! 


These rings are not simply an “‘all purpose’ set suitable for just any engine 
They and their respective engine were truly ‘made for each other” by close 
collaboration of the car manufacturer and Muskegon Piston Ring Company 
In this way, and in this way only, can service piston rings enable 
an engine to deliver its full measure of economy and power 


These Factory Approved and Factory Engineered Service Piston Ring Sets 
are available only through car dealers and other authorized service outlets 


This set of service rings was designed 
especially for a specific engine by 
the engine maker* and Muskegon 


ysl 


' 

MUSKEGON PISTON RING CO. 
MUSKEGON, MICHIGAN 

PLANTS AT MUSKEGON AND SPARTA 


“THE ENGINE BUILDERS’ SOURCE” 


*Name on request Copyright 1952 by Muskegon Piston Ring Company 





Phantom view of new Gemmer 
Hydraguide™ first 
successful power 
steering for passen- 
ger cars, shows four 
Bundyweld Tubing 
parts. Bundyweld, 
with its long record 
of foolproof function 
in automotive appli- 
cations, was a nat- 
ural choice for this 
relatively new use. 


Bundyweld Tubing 


DOUBLE-WALLED FROM A SINGLE STRIP 
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power steering and for you 
-Bundyweld Tubing 


The reasons why Gemmer Manu- G. Shaving every possible fraction of a penny 
facturing Company of Detroit chose off per-part cost. 

Bundyweld Tubing* for their b. Producing parts to exact specifications. 
Hydraguide Hydraulic Power Steer- 


ing unit are natural and logical. C. Meeting delivery schedules right on the 


nose. 


First, is performance. Gemmer took advantage of Third, is engineering help. Bundy engineers are 
Bundyweld’s ideal properties for automotive appli- familiar with tough tubing problems; often come 
cations: leakproof, extra-strong yet lightweight, up with design ideas that save on materials or 
high fatigue limit, high pressure resistance. These fabrication costs, or improve the product's oper- 
are the properties that have assured Bundyweld’s ation. 


safe, sure performance through billions of miles of The same fine product performance and services 


motor travel. : : 
are available to you, too. Call, write or phone 


Second, is fabrication service. Bundy’s big fabricat- “% whenever you have a tubing problem. 


ing facilities are devoted to: Bundy Tubing Company, Detroit 14, Michigan 


*The only tubing double-walled from a single strip with patented beveled edges. 


Gemmer Hydraguide is Bundy fabricates these four 
self-contained. It provides tubing-part components for 
full time proportioned com- Gemmer, ships them clean 
bination of hydraulic power and bright on schedule. Parts 
and manual steering. are then equipped with spe- 
Hydraguide provides cial brazed-on fittings, given 
instant power response, 
“road feel” at all speeds; 
eliminates “wheel fight” 
caused by blowouts. 


spray-paint coating, easily 
assembled onto mechanism. 


WHY BUNDYWELD 1S BETTER TUBING 

<q- 

NOTE the exclusive 
patented Bundyweld 
beveled edges, which 


- 6 


- 4 / aft a P 
vw 4 
irr \ Si ao es 
Fw XA, “SG ’ : ; a afford a smoother 
_ joint, absence of bead 
Bundyweld starts as continuously rolled passed through a fur Bundyweld, double- SIZES UP and tam chnees. bo 


a single strip of twice around later nace. Copper coat walled and brazed * 
copper-coated steel ally into a tube of ing fuses with steel. through 360° of wall ¢ To % 0.0. any leakage 


Then it's a's uniform thickness, and Result . contact 


Bundy Tubing Distributors and Representatives: Cambridge 42, Mass. Austin-Hastings Co., inc, 226 Binney St. . Chattanooga 2, Tenn.: Peirson-Deakins Co, 823-824 Chattanooga 
Bank Bidg . Chicago 32, iil Lphen Hickey Co., 3333 W. 47th Place . Elizabeth, New Jersey: A. B. Gaver Co., inc., Post Office Box 476 . Philadelphic 3, Penn.: 
Rutan & Co. 1717 Sansom St ay Francisco 10, Calif: Pacific Metals Co., Ltd. 3100 19th St Seattle 4, Wash.: Eagie Metals Co. 4755 First Ave. South 
Toronto 5. Ontario. Canada: Alloy Metal Soles itd. 181 Fleet St., East . Bundyweld nicke! and Monel tubing is sold by distributors of nickel and nickel alloys in principal cities. 
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PRECISION is , 


TU 
are always pL 


k ASSURED 


Technique of Western Felt production and 
processing has built an enviable 
reputation for engineering precision. 
Chemical specifications must be perfectly 
met—parts from wool softness to rock 
hardness are cut to close tolerances. 

As an extremely versatile material 
Western Felts are resilient, flexible, 
compressible. They resist oil, water, heat, 
age—do not ravel, fray or lose shape. 
New uses found daily. I: pays to 


depend on Western Felt. 


Check Possible Uses for Your Product 
* Excluding dirt, grit, dust © Reteining lubricants Sheet and Roll Felt Manufac- 


© Thermostatic insulation © Isolating vibretion tured for Special Purposes 


* Cushioning shock © Padding, packing, seols and To Meet All S.A.E. and 
* Air and liquid filters © Gaskets, channels, etc Military Specifications. y 
@ Grinding, polishing, etc. © Weight reduction F 


© Instrument mounts 


Ase sg 


4035-4117 Ogden Ave 
Chicage 23, Hlineis 


PV erere mittee Matt Teel T) 


WORKS 


MANUFACTURERS AND CUTTERS OF WOOL FELTS 





TAA 


TRACING CLOTH FOR HARD PENCILS 


@ Imperial Pencil Tracing Cloth has 

the same superbly uniform cloth 

foundation and transparency as the 

world famous Imperial Tracing 

Cloth. But it is distinguished by its 

special dull drawing surface, on 

which hard pencils can be used, LJ 

giving clean, sharp, opaque, non- h on6é 

smudging lines. ea | ld, 
Erasures are made easily, without 

damage. It gives sharp, contrasting 
rints of the finest lines. It resists ae 

he effects of time and wear, and ~ PENCIL 

does not become brittle or opaque. { TRACING 


Imperial Pencil Tracing Cloth is CLOTH 
right for ink drawings as well. 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 


LINE POSITION | 


Quality ‘enue 
as 


GENERAL FOREMAN 


Responsible for quality control of 1 plant within a 
multi-plant operation. Opportunity for advancement 
to assistant chief inspector Must have extensive 
quality control training and experience 


FAIRCHILD Engine Division 


of the 
Fairchild Engine & Airplane Corp 


New Highway 
Farmingdale, Long Island, N. Y. 


All replies confidential 











ENGINEERS 


A Progressive Cleveland, Ohio, manufacturer, main- 
taining a well balanced production schedule in govt. 
and industrial contracts, has several openings for 
development, process and design engineers, Grad- 
uate and non-graduate engineers seeking a perma- 
nent position permitting rapid advancement com- 
mensurate with ability are invited to send a complete 
resumé including qualifications, salary require- 
ments, education, etc., to 


Box 117, SAE Journal 
29 West 39th St., New York 18, N. Y. 
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Minimum product weight and long product service are just 
two important reasons why N-A-X HIGH-TENSILE steel is ideally 
suited for tote boxes, pallets, conveyors, lift trucks, and other 


equipment used for transporting materials. 


Because N-A-X HIGH-TENSILE steel has exceptional strength and 
durability, thinner sections can be used, yet it resists abrasion, 
impact, fatigue, and corrosion. N-A-X HIGH-TENSILE steel gives 
your equipment longer life and reduces deadweight to the 
minimum; you can carry a greater net load of material with no 
increase in the gross load weight. And N-A-X HIGH-TENSILE steel 
has exceptional welding and fabricating qualities — important 
advantages where custom-made materials-handling equipment 
is required. 


If you are interested in better, more economical materials- 
handling, why not investigate N-A-X HIGH-TENSILE steel now? 


GREAT LAKES STEEL CORPORATION 


N-A-X Alloy Division © Ecorse, Detroit 29, Michigan 


TTT a“, TTT 





THE RADIATOR THAT 


The core is securely bolt 
ed to the header, can be 
easily maintained ond 
replaced if damaged 


The Young cast tank and 
side member construction 
is designed to withstand 


severe shocks and strains 


The tube-and_-fin core pro 
vides cooling under the 
severest operating condi 
tions; special fin spacing 
eliminates clogging 


The Young cast iron shell 
heavy-duty radiator hos 
proved its ruggedness on 
the International Ha 
vester 9-series wheel 
tractors 


BUILDS RUGGED RADIATORS THAT COOL THE 


JOB AND CUT MAINTENANCE COSTS 


It will pay you to investigate the advantages of 
the Young Agricultural Radiators. The combi- 
nation of a new type core; cast iron tank and side 
members with reinforcing at the points of greatest 
stress assures International Harvester customers 
proper cooling and long life for the 9-series steel 
or rubber-wheel tractors. 

Young Sales Engineers will be pleased to show 
examples of Young engineering and production 
solutions to problems similar to yours. Write us 


today. 


YEARS OF \ 
PROGRESS } } 


Heat Transfer Products for Automo- 
tive and Industrial Applications 


Heating, Cooling, Air Conditioning 
— Products for Home and Industry. 
« « 
NG RADIATOR COMPANY 


Dept 12-} @ RACINE, WISCONSIN 
Racine, Wisconsin and Mattoon Iilinois 


you 


Factories at 


Can Aluminum 
be Anodized? 


YES—SEE ALCOA. Alcoa’s finishing labora- 
tories are continually improving and develop- 
ing finishes for aluminum—painted, electro- 
plated, anodized plus chemical and mechanical 
treatments. For the latest information, simply 
write on your company letterhead to: 
ALUMINUM COMPANY OF AMERICA 

1980-} Gulf Building ¢ Pittsburgh 19, Pa. 


Refrigerator shelf, courtesy General Electric Co. 


® 


ALUMINUM COMPANY 
OF AMERICA 


In 65 oo 
Robert 
of the autom 


program of Robert Bos 


osch GmbH has contributed essentia 


™ HARDNESS TESTING 


Brinell—Shore—Scale 


Included in our improved Portable Sclero- 
scope Model D-1. This efficient single scale 
tester registers Brinell-Shore values without 
damage to the work. The old standby for 
thirty-five years 


WRITE FOR CIRCULAR 


THE SHORE INSTRUMENT & 
MANUFACTURING CO., INC 


90-35 Van Wyck Expressway, Jamaica 35, W. Y 


achievements 
y tothe growth 
Today the vast manufacturing 
Gmbi, Stuttgart, Germany, 


of research and eee 
| 


otive oy ew 9 


comprises the following products: 


BOSCH 


ignition units, spark plugs, gene 


rators, starters 
BOSCH 
batteries, headia 
kets, car heaters 


BOSCH 

Diese! fuel injection equipment, 
oir pressure brokes 

BOSCH 

lubricating pumps, elecigic tools, 
condensers, etc. 


© 


ROBERT BOSCH GMBH 
Export Division 


STUTTGART, GERMANY 


mps, horns, blin- 
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Over 85% of the torque wrenches used hie re 


4S 7 a 


Ue eta Tea 


Read by Sight, Sound or Feel 
© Permanently Accurate 
Me MOC sear) 
© Faster—Easier to use 
Suet r 
me 


in inch ounces 
Rey 
ee 


Um 
er ime 


tvery manufacturer, 

design and production 

man should have this valu- 
able data. Sent upon request. 


ed 
TET 


EXCELLENT OPPORTUNITY 


ering staff and have a 
emi-teehnical and practical 


eng 


ind ability to supervise 


Address or write Box No. 118, SAE Journal 
29 West 39th St., New York 18, N. Y. 


PRECISION 


DROP FORGINGS 


+--any size or shape up to 200 Ibs. 


eT Ab Ile). 
THE BINGHAM-HERBRAND CORPORATION, FREMONT, OHIO 
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Pane 34 
COMPONENT 


Users of Acadia Synthetic Rubber @ Seols 
; @ Gaskets 


@ Woshers 

industries have found them unsurpassed, © Cups 

@ Chonnel 

@ Strip 

rubber must perform, depend on Acadia "0" Rings 

@ Sheet 

@ Tubing 

@ Roll Goods 

© Cut Ports 

@ Lathe Cut 
Woshers 


component parts in hundreds of 
No matter what function synthetic 


parts. They best meet exacting 
specifications and operating conditions 
such as moisture, oil, heat, wear and 
age re sistance. Molded, c xtruded, die- 
cut to close limits compounded to meet 
specific conditions. Acadia engineers 


will gladly cooperate. 


Sheet and Roll Felt Manufactured for Special 
Purposes and To Meet All S.A.E. and Military 


Specifications 


G ACADIA oy hie 


Molded Part 


DIVISION WESTERN FELT WORKS 
4035-4117 OGDEN AVENUE CHICAGO 23, ILLINOIS 
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Acushnet Process Company American Chemical Paint Co 128 Bendix Aviation Corp. 
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Clark Equipment Co 173 
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Fuller Mfg. Co 


Pa Garlock Packing Company, The 
so ie for ait Gemmer Mfg. Co 
AL Enginee™ ” g General Electric Co 
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yeveloP , exper Spring Corp.) 
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Herbrand Corp. 
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Imperial Brass Mfg. Co 


Imperial Pencil Tracing Cloth 
International Nickel Co. 


7 
AiResearch Manufacturing Co. International Packings 


Corporation 


9851 Sepulveda, Los Angeles 45 Kelsey-Hayes Wheel Co 
ORegon 8-2221 Leece-Neville Co 116 
144 


Lipe Rollway Corp. 
Lockheed Aircraft Corp 107 
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‘cd. high- 


Probably the most important single part in the modern high-speed 


compression, internal-combustion engine. 


Wyman -Gordon specialists in the design and forging of crankshafts since 


the start of the automotive industry—furnished the first heat-treated crank- 


shaft, forged the first six-throw crankshaft, forged the first eight-throw crankshaft, 


forged the first crankshaft with integral counterweights. In automotive crank- 


shafts and in all types of aircraft forgings, steel and light alloy, there is no sub 


stitute for Wyman-Gordon experience. 


Standard of the Tudustry for More “Than eet — 


1 WYMAN- GORDON 


FORGINGS OF ALUMINUM * MAGNESIUM © STEEL 
WORCESTER, MASSACHUSETTS 
HARVEY, ILLINOIS DETROIT, MICHIGAN 


¥ . Wes ah , , TPN SPN TIN TPN OPN OPN Ze PN OPN ON PN oN 7S 
WACHTACH ACH ACH RO AL NN WiW RCAC AC AC AOAC CRC AC RC AC AC AC AC AC TAC EAC TAC ACA AC ACEO A) 
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HELICAL GEARS 


GEAR s\SSEN BLIES 


fF» 
MOTIVE Gear v 


ry 

Through 35 years of 
gear making, these are the 
10 gear types that have 


emerged as our specialties. 


If one (or more) of these 
types is included in your 
product, it may pay you 
to review the facts about 
Double Diamond Gears 


contained in this new book. 
We will be happy to 
send you a copy. Why 


not write for one today? 
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FOR AUTOMOTIVE, FARM EQUIPMENT 


& GENERAL INDUSTRIAL APPLICATIONS 


ORKS 


@ 
\ 


RICHMOND, INDIANA 





HE first closed car was exciting news. 

The first hydraulic brakes made head- 
lines for a long time. Today’s big story is the 
automatic transmission. But all these revo- 
lutionary improvements are soon taken for 
granted by car buyers. The one selling point 
that never grows old—that’s always news— 
is the value you put into your cars. 


Today, value is more important to custom- 
ers than it ever was. Especially in the mov- 
ing parts—the “vital zone”. To be certain 
you're giving the “‘vital zone’”’ value custom- 
ers demand, keep this simple formula in 
mind when you’re buying component parts. 
quality+service+public acceptance 


Value = 





price 


You'll notice that price is only one factor 
in value. And it must be weighed in relation 
to the factors above the line. Timken” bear- 
ings give you far more above the line than 
any other tapered roller bearings. In terms 
of value features—higher quality, better 
service and greater public acceptance— 
Timken bearing prices are lower than ever. 
The Timken Roller Bearing Company, Can- 
ton 6, Ohio. 


How TIMKEN® bearings give you value where it counts most... in the “vital zone”: 


ONLY TIMKEN BEARINGS 
GIVE YOU 
ALL THESE VALUE FEATURES 


QUALITY 
. Design leadership 
Steel made in our own mill 
3. Precision manufacture 
. Rigid quality control 
. More than 50 years’ experience 


SERVICE 


IN JUST 40 SECONDS this direct-reading 
spectrometer, first in the steel industry, 
chemically analyzes a molten heat of 
Timken steel. It makes possible precise 
control of the steel’s chemical composi- 
tion, helps account for the uniform high 
quality steel used in Timken bearings. 


ALL BUT TWO makes of cars have Tim- 
ken tapered roller bearings on the 
pinion—the toughest automotive ap 
plication. It’s proof of the preference 
for Timken bearings where value counts 
most—in pinions, wheels, differentials, 
steering gears——the “vital zone”’ of 
the car. 


its TIMKEN for VALUE 


TAPERED ROLLER BEARINGS 


3. Unequalled engineering service 
. Unequalled research and devel- 
opment facilities for your use 
. Installation service in the field 

. Widest range of sizes 
Most dependable source of supply 


PUBLIC ACCEPTANCE 
. First choice throughout industry 


2. Best-known name in bearings 
3. Widespread advertising 
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